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To Louis Forniquet Henderson, who celebrated his eighty- 
seventh birthday on September 17, 1940, this, the fifth, volume of 
Madrofio is respectfully dedicated. 

He is the only living representative of that small coterie of 
western botanists who contributed so largely to the work of Asa 
Gray and Sereno Watson. He enjoyed the close friendship of 
Joseph and Thomas Howell, Martin W. Gorman, and Charles V. 
Piper. His many reminiscences of his botanical associates of 
another day are a delight to younger ears. 

His botanical explorations embrace a large portion of the 
states of Idaho, Washington, and Oregon. He was the first 
American to collect in the Olympic Mountains of Washington, and 
his various trips into the Salmon River country of Idaho opened 
up a region hitherto entirely unknown. In his honor, a host of 
species has been named, of which the following is only a partial 
list: Allium Hendersoni Rob. & Seat., Allocarya Hendersoni A. Nels., 
Amsinckia Hendersoni Suksd., Angelica Hendersoni C. & R., Aster 
Hendersonii Fernald, Astragalus Hendersoni Wats., Brodiaea Hend- 
ersoni Wats., Carex Hendersoni Bailey, Dodecatheon Hendersoni 
Gray, Eriogynia Hendersoni Canby, Erythronium Hendersoni Wats., 
Lappula Hendersoni Piper, and Lomatium Hendersoni C. & R. 

His long and fruitful career and his fine personal qualities may 
well serve as a model to younger generations of botanists. We 
wish him continued good health, and the enjoyment of many more 
such anniversaries. 
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OBSERVATIONS ON THE VEGETATION OF CHIHUAHUA 

Forrest SHREVE 

The state of Chihuahua lies in the northwestern corner of the 

central table land of Mexico. Its location, size and physical 
features make it an area of importance in connection with the 
plant and animal geography of the southwestern United States, 
as well as in the investigation of the relations between the Sono- 
ran and Chihuahuan deserts. 

Knowledge of the flora of Chihuahua is based mainly upon 
collections made by some fourteen men,’ and information regard- 
ing it is scattered through scores of publications over a period 
of sixty years. There is no check list or manual covering any 
part of the state. On the character and distribution of the vege- 
tation only a few pages have been written and these with refer- 
ence to the northern border. In many publications on other 
topics the plants have received occasional mention. Several 
men have mapped the vegetation of North America or of Mexico 
with little to guide them in reference to the Chihuahuan region. 
Knowledge of the fauna and ecological features of the animal 
life is in a very similar condition. 

Brand (1) has published a map of the vegetation of north- 
western Mexico, recognizing five types in Chihuahua. He makes 
no reference to the grassland and publishes no descriptions of 
the regions indicated on his map. In a later paper Brand (2) 
has described the land forms of the highlands of Chihuahua 
north of Ciudad Guerrero, with brief notes on the vegetation and 
some helpful illustrations and climatic tables. 

The dearth of botanical information about Chihuahua has 
prompted the publication of the following brief sketch of the 
state, based on a trip made in the summer of 1937, on which all 
parts were visited except the oak forest and barrancas of the 
extreme southwestern corner. The writer was accompanied by 
Dr. L. R. Dice, of the University of Michigan, and Dr. T. D. Mal- 
lery, of the Desert Laboratory of the Carnegie Institution, to 
both of whom he is indebted for helpful discussion of the condi- 
tions encountered. 

PHyYSIOGRAPHY 

Five rather clearly defined physiographic regions may be 
recognized in Chihuahua. These are the bajadas and low moun- 
tains of the northeast and east, the enclosed basins of the north- 
west and southeast, the elevated plains of the central district, the 
Sierra Madre Occidental, and the barrancas, or canyons of the 
Pacific slope of the Sierra Madre. 

1 Wislizenius, Gregg, Schaffner, Wilkinson, Pringle, Palmer, Nelson, Rose, 
Hartman and Lloyd, Townsend and Barber, Hitchcock, and Le Seuer. 

Maprono, vol. 5, pp. 1-48. January 17, 1939. 
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Tue Basapa Recion. This part of the state borders the Rio 
Grande and the lower course of its only important Chihuahuan 
tributary, the Rio Conchos. The elevation varies from 800 to 
1450 meters (2700 to 4750 feet). Gently falling bajadas and 
broad intermont plains occupy a high percentage of the region. 
Extensive limestone areas present the usual surface features of 
that material, being either hilly and broken or else rolling or 
nearly level, with little evidence of erosion and transport. The 
mountains of this region probably occupy from 5 per cent to 8 
per cent of the total area. 

Tue Enctosep Basin Recion. The largest enclosed basins, or 
bolsons, lie in the north and the extreme southeast, at elevations 
from 1175 meters (3850 feet) in the former area to 1400 meters 
(4600 feet) in the latter. There are also numerous smaller 
basins in the midst of the Bajada Region as well as in the Ele- 
vated Plains Region. On the north three large lake beds, or 
playas, Laguna de Guzman, Laguna de Santa Maria and Laguna 
de Patos, receive the flood waters of rivers which drain the north 
end of the Elevated Plains Region. These rivers are fed by 
heavy summer rains and fall at a steep gradient, conditions which 
have enabled them to cut into the old deposits of mountain out- 
wash and to carry sand through to their terminal playas. Dur- 
ing the dry seasons water sometimes disappears from the lake 
beds and the deposits of sand are blown for distances of as much 
as 80 to 100 kilometers (50 to 60 miles). Part of northern Chi- 
huahua is a vast dune complex and has a surface shaped almost 
wholly by the wind. The failure of the three contributaries of 
the largest playas to deliver their flood waters to the Rio Grande 
is apparently due to the accumulation of their loads between the 
playas and the Rio Grande. 

The enclosed basins in the southeast, as well as the smaller 
ones in the central districts, are of structural origin. They are 
fed only by short streamways and floods from the torrential rains 
of the desert lowlands. Their playas are therefore built of fine 
alluvium rather than sand and have a high salt content. Under 
these conditions the action of the wind is confined to the daily 
agitation of the superficial alkaline dust through local spiral 
movements. Groups of white “tornillos” rise constantly during 
the daytime in slowly coiling columns to a height of 80 to 100 
meters and circle majestically about the playa and its edges. 
The effects of wind are therefore slight, leaving the surface 
essentially as determined by the agency of water. 

The drainage of extreme southeastern Chihuahua and the 
neighboring part of Coahuila runs into a large number of sepa- 
rate basins, which have either a central playa, if their catchment 
area is large, or a grass-covered floor, if their drainage area is 
small or wholly in the arid lowlands. 

Tue Exvevatep Priains Recion. This feature of Chihuahua 
forms a belt along the eastern base of the Sierra Madre which 
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varies from 25 to 110 kilometers (15 to 65 miles) in width. Ele- 
vations in the Plains Region range from 1600 to 2100 meters 
(5250 to 7000 feet). Their surface is dotted with numerous 
small mountains and their eastern edge is supported by a series 
of barrier ranges which have a basal elevation about 600 meters 
(2000 feet) higher on the west than on the east. The Plains 
are composed of thoroughly disintegrated outwash material de- 
rived from the ancient degradation of the Sierra Madre. On the 
east the present level of the Plains is being effectively maintained 
by the barrier ranges. In the north, however, the surface is be- 
ing attacked by the three rivers which feed the northern basins, 
and on the west the Rio Papigochic, a tributary of the Yaqui, 
has eaten back into the Plains far east of the continental divide. 

Tue Sierra Mapre Recion. The Sierra Madre Occidental lies 
in a north northwest-south southeast position and forms the con- 
tinental divide, as well as the boundary between Chihuahua and 
Sonora. It consists of a broad series of ridges and mesas with 
summit elevations of 2500 to 2900 meters (8200 to 9500 feet), 
but at least three unexplored summits are believed to exceed 
3500 meters (10,000 feet). The ridges are maturely worn and 
there are innumerable parks, meadows and flood plains with 
heavy accumulations of alluvium. There are large areas in the 
midst of which are no abrupt changes of elevation of more than 
100 to 150 meters. The northernmost forested elevation is the 
Sierra de la Espejuela, 80 kilometers (50 miles) south of the 
International Boundary. With a single break at Carretas Pass, 
immediately south of this mountain, the Sierra Madre lies con- 
tinuously above 2150 meters (7000 feet) for 800 kilometers (500 
miles) to the south. 

Tue Barranca Recion. A small part of the Pacific slope of 
the Sierra Madre is comprised in this region, which lies partly 
in the states of Sonora and Sinaloa. Here are the evidences of 
the active cutting which has taken place since the last uplift of 
the Sierra Madre. Deep well-watered canyons with steep slopes 
have eaten far back into the mountains and in many places have 
isolated former portions of the Sierra or its subsidiary ranges. 
The Barranca Region is thus given an extremely irregular con- 
figuration and is confined to narrow bands and small areas. The 
fall from the western edge'of the mature summit of the Sierra at 
2150 meters (7000 feet) to the foothills of Sonora at 200 to 500 
meters (650 to 1650 feet) takes place within a distance of 45 to 
80 milometers (28 to 50 miles). 

VEGETATION 

The distribution of the types of vegetation which clothe Chi- 
huahua is found to run closely parallel to that of the physio- 
graphic provinces which have just been described. On the 
accompanying map (text fig. 1) are shown the approximate boun- 
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Fic. 1. Distribution of types of vegetation in Chihuahua. 

daries of desert, coinciding with the Bajada Region and the 
Enclosed Basin Region; of grassland and oak forest, covering 
the Elevated Plains Region and the lesser mountains; of pine 
forest, clothing the Sierra Madre Region; and of oak and broad- 
leaf forest filling the Barranca Region. These types of vegeta- 

tion are clearly distinct except for the existence of intermediate 
areas between the desert and grassland and some intermingling 

of oaks and pines. 
Desert. In the north and east Chihuahua is occupied by an 

unbroken stretch of desert which covers about 60 per cent of the 

state. It is a region of broad plains, long bajadas and large 

basins with widely spaced ranges of low mountains. There are 

many opportunities to travel for 150 to 300 kilometers (100 to 
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200 miles) without encountering substantial differences in the 
vegetation. Nevertheless there are marked differences between 
the widely separated parts of the area. The most distinct types 
of desert vegetation are those found in the sandy basins and dune 
region of the north, the bajadas and outwash plains of the north- 
east, the volcanic and limestone mountains of the northeast and 
east, the limestone plains of the south, and the bolsons of the 
southeast. 

In the dune region a high percentage of the surface is wholly 
or partly stabilized but is covered by a very open stand of plants. 
There are local areas of the light cream colored sand which are 
in active movement, as well as numerous massive dunes almost 
wholly without plants. All of the features of dune development 
and plant succession which have been so adequately described 
by many workers are here exemplified on a large scale. The 
stabilized areas have a very open stand of Prosopis glandulosa, 
Artemisia filifolia, Poliomintha incana, Ephedra Torreyana, Dalea 

scoparia, Hymenoclea monogyra, Atriplex canescens, Leiostemon Thur- 
beri and Yucca elata. Cacti are very uncommon and represented 
almost wholly by low platyopuntias. The most characteristic 
small perennials are: 

Croton neomexicanus Coldenia hispidissima 
Riddelia Cooperi Melampodium leucanthum 
Heliotropium Greggii Sporobolus flexuosus 
Bahia absinthifolia Wislizenia refracta 
Sphaeralcea incana Palafoxia linearis 
Euphorbia Parryi 

The bajadas and outwash plains occupy a larger area in Chi- 
huahua than any other type of desert, covering the sector which 
lies between lines drawn north and east from Chihuahua City. 
Their vegetation is very uniform in physiognomy and very simple 
in composition. It is strongly dominated by Larrea, which is 
often nearly pure, or elsewhere associated with Flourensia cernua 
where the soil is thin or with Prosopis glandulosa where the soil is 
deep. In the lowest part of each basin or valley Prosopis is 
dominant as a shrub of 1 to 2 meters with its trunk buried and its 
branches radiating from a hummock of soil. 

On the bajadas there are only a few large perennials asso- 
ciated with the three that have been mentioned, and none that 
are abundant. The important ones are: 

Koeberlinia spinosa Opuntia macrocentra 
Acacia Greggii Coldenia Greggii 
Condalia spathulata Opuntia imbricata 
Celtis pallida Acacia vernicosa 
Condalia lycioides Microrhamnus ericoides 

On the higher parts of the bajadas, on the pediments sur- 
rounding the mountains and on the hills and mountain slopes the 
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vegetation is much more diversified (pl. 1, fig. 1). Larrea loses 
its dominance although it does not disappear, and all of the asso- 
ciates just listed become more abundant. The most conspicuous 

' plants are Dasylirion Wheeleri, Fouquieria splendens, Opuntia imbri- 
cata and the massive Yucca macrocarpa. The most abundant 
plants are Agave Lechuguilla, Coldenia Greggiti, Euphorbia anti- 
syphilitica, Parthenium incanum and Jatropha spathulata. ‘The con- 
spicuous plants are particularly abundant at the foot of mountain 
slopes and on the pediments. On gentler slopes, especially on 
limestone, the larger plants give way to the small but abundant 
ones. The only conspicuous cacti are Opuntia imbricata, reaching 

a height of 1 to 2 meters and O. macrocentra, which is here an . 
erect plant but rarely exceeds 1 meter. Smaller cacti are, how- 
ever, an important element in the vegetation, being chiefly repre- 
sented by Echinocactus horizonthalonius, Echinocereus dasyacanthus, 
E. stramineus, Coryphantha macromeris, Escobaria tuberculosa, and 

Thelocactus bicolor. 
Along the small drainageways of the desert there is a slight 

increase in density on the part of Prosopis, Acacia, Celtis and Con- 
dalia spathulata, but no considerable increase in height. Only 
along the largest arroyos are there any trees in the desert sense 
of woody plants with one or several trunks, branching from the 
ground level, and reaching a height of 5 to 6 meters. In addi- 
tion to larger individuals of Prosopis will be found Rhus chorio- 
phylla, Berberis trifoliata, Porlieria angustifolia, Chilopsis linearis, 
Celtis pallida, and Acacia paucispina. 

The enclosed basins, or bolsons, of southeastern Chihuahua 
are part of a large region of similar character which extends into 
the neighboring states of Coahuila and Durango. Here the 
mountains are low and very widely spaced and the drainage is 
shallow and vacillating. Nearly level plains from 30 to 80 kilo- 
meters (20 to 50 miles) in width present very uniform conditions. 
The elevation is from 1200 to 1500 meters (4000 to 5000 feet). 
The soil is light gray and of fine texture. The vegetation is low, 
sparse and monotonous. In the higher basins the floor is covered 
by pure stands of Hilaria, in the lower ones the dominant plants 
are Larrea, Acacia vernicosa and Flourensia cernua, constantly vary- 
ing from place to place in their relative abundance. Prosopis 
and Atriplex canescens are also locally abundant as well as spar- 
ingly represented throughout the plains. Less common are 
Celtis pallida, Condalia lycioides, Koeberlinia spinosa, Buddleia scor- 
dioides, and Lippia Wrightii. Cacti are uncommon and repre- 
sented only by Opuntia Kleiniae, O. macrocentra, O. leptocaulis and 
Echinocereus conglomeratus. 

South of Saucillo the Rio Conchos and the Rio Florido form 
the western boundary of the bolson region. West of this boun- 
dary is a rolling limestone plain which extends south nearly as 
far as Parral and rises toward the west. The elevation of the 



Ficure 1 

Figure 2 

Puate 1. Vecerarion or Cuinvanva. Fig. 1. Vegetation on outwash 
slopes of Sierra Tasajera in northeastern Chihuahua at 1600 meters elevation: 
dominant plants, Yucca macrocarpa, Dasylirion Wheeleri, Agave Lechuguilla, 
Coldenia Greggii, Lippia Wrightii and Hilaria mutica. Fig. 2. Limestone 
piains west of Boquillas, in southern Chihuahua at 1400 meters elevation: 
vegetation a low closed stand of Acacia vernicosa and Larrea tridentata. In 
the depression: Celtis reticulata, Condalia spathulata and Condalia lycioides. 
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plain varies from 1150 to 1375 meters (3800 to 4500 feet). The 
surface has both shallow and deeply cut drainageways, as well 
as many large and small depressions which have no surface out- 
let. The shallow drainageways and the large depressions have 
a deep clay soil which is commonly a very dark gray. A high 
percentage of the region has a soil which is very shallow or con- 
fined to irregular pockets in the surface of the limestone. 

The vegetation of the thin soil of the limestone plains is a 
dense stand of shrubbery which rarely exceeds 1 meter in height 
(pl. 1, fig. 2). Acacia vernicosa is strongly dominant, with Lar- 
rea and Flourensia forming less than 15 per cent of the stand. 
Plants of secondary importance are few and infrequent, includ- 
ing: 

Celtis pallida Rhus microphylla 
Condalia spathulata Leucophyllum laevigatum 
Agave Lechuguilla Opuntia macrocentra 
Opuntia Engelmannii Koeberlinia spinosa 

On the slightly deeper soil surrounding the depressions Larrea 
and Flourensia become more abundant than Acacia vernicosa, and 
nearly pure stands of Flourensia are frequently seen. In the de- 
pressions, which are in some cases from 10 to 15 kilometers in 
width, there are no shrubs and the prevailing vegetation is a very 
open sod of Hilaria mutica. 

The western edge of the limestone plains was crossed at only 
one locality and the configuration of the area can not be stated. 
Without essential change of elevation the Acacia thickets give 
way on leaving the limestone, and at 1275 to 1375 meters (4200 
to 4500 feet) on a deep loam soil a wholly different type of 
vegetation is encountered. This is a very open stand of grasses 
and root perennials with widely spaced shrubs 1.5 to 3 meters 
high. The three characteristic shrubs of the limestone, Larrea, 
Flourensia and Acacia vernicosa, are uncommon. The principal 
large shrubs are Celtis pallida, Prosopis glutinosa, Condalia lycioides, 
Cassia Wislizeni, Tecoma Stans, Mimosa biuncifera and Ephedra 
antisyphilitica. This is the uppermost type of desert vegetation 
and merges gradually into a desert-grassland transition similar 
to that which covers the plains of southern New Mexico. In 
Chihuahua the desert-grassland transition occupies the plains and 
bajadas which extend from Moctezuma on the north to the 
southern boundary of the state; lying above 1525 meters (5000 
feet). It also covers the foothills and lower slopes of the barrier 
ranges, but the conditions there are diversified and the distribu- 
tion of the vegetation is complex (pl. 2, fig. 1). Along stream- 
ways of mountain origin Quercus Emoryi descends to 1450 meters 
(4800 feet) and Q. chihuahuensis is sparingly represented on the 
slopes of the foothills at 1600 to 1775 meters (5250 to 5825 feet). 
Cacti and yuccas are uncommon but are seen much more fre- 
quently than in the upper edge of the desert. On ascending 
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through the desert-grassland transition there is a gradual in- 
crease in the percentage of the surface covered by grasses, par- 
ticularly on nearly level ground with soil 8 or 4 decimeters or 
more in depth. The elevation of the lower edge of the grassland 
is close to 1700 meters (5500 feet) at all localities visited. 

GrassLanp. The grassland of Chihuahua resembles closely 
that of southeastern Arizona and southwestern New Mexico in 
its local distribution with respect to topography, in physiognomy, 
in its dominant grasses and to some extent in the associated non- 
gramineous plants (pl. 2, fig. 2). At all elevations the prevail- 
ing grasses are species of Bouteloua (B. gracilis, B. hirsuta, B. radi- 
cosa, B. chondrosioides) ; which serve to give a striking uniformity 
to the texture of the plant covering over large areas. In certain 
places taller grasses form bunches scattered over the sod of 
Bouteloua. 

In many parts of the desert-grassland transition there is evi- 
dence that grazing has altered the natural vegetation, with a re- 
duction in the amount of grass and an increase in the native 
weeds Gutierrezia, Aplopappus and Verbesina. Above 1700 
meters (5500 feet), however, the continuity of the grass cover, 
the absence of gullying and excessive erosion, and the scarcity 
of unpalatable weeds indicates that the vegetation is in a con- 
dition close to the natural one. Although the higher grass- 
lands are grazed, it appears obvious that the drain upon them 
has been light enough for the maintenance of a good self-per- 
petuating cover under the existing rainfall conditions. 

On the upper margins of the grassland valleys a very open 
oak forest has, in many places, been superposed on the grass- 
land, with little modification of the composition of the grass- 
land except in the shade of the oaks. In such situations a few 
shrubs are found, being species of more abundant occurrence 
at somewhat higher elevations. Where extrusions of lava or 
dykes of other rock occur in the grassland and now lie nearly 
at accordant level with the surface of the outwash material 
surrounding them, there is a light and broken cover of grasses 
(Andropogon barbinodis, A. hirtiflorus, Eragrostis mexicana, Aris- 
tida adscensionis, A. divaricata, Muhlenbergia Emersleyi, Oryzopsis 

fimbriata). In such situations there is commonly a very open stand 
of woody perennials, including stunted individuals of Quercus 
Emoryi, Q. santaclarensis, Juniperus mexicana, Mimosa biuncifera, 

Cowania Stansburiana and Mimosa dysocarpa. 
When the grassland region is considered as a whole the 

total number of root perennials associated with the grasses is 
large. The presence of a particular group of species in a 
given spot appears to be determined to some extent by the tex- 
ture and prevailing moisture of the soil, and to a very con- 
siderable degree by the chances of seed dispersal and other 
more obscure conditions. Certain of the associated perennials 



Ficure 1 

Figure 2 

Piate 2. Vecerarion or Cuinvuanua. Fig. 1. Hills west of Santa Isabel 
in desert-grassland transition at 1700 meters elevation. The tree is Quercus 
chihuahuensis. Fig. 2. Looking east across grassland in upper drainage of 
Rio Papigochic at San Isidro in western Chihuahua at 2100 meters elevation. 
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are of general occurrence while others are abundant in areas of 1, 
10 or 100 hectares and rarely seen elsewhere. Many of the 
perennials are prostrate in habit or low in their mature height, 
while a number of others reach a height of 6 to 8 decimeters 
at the time of flowering. About half of the tall species are 
slender and have leaves either so small in size or so few in 
number that the plants are inconspicuous. Very few native 
annuals are found in the region. The great majority of the 
herbaceous perennials have enlarged roots or rhizomes. The 
number of species and individuals of bulbous plants is much 
greater than in the grasslands of Arizona and New Mexico. 

The following grassland associates are low or prostrate 
plants little exceeding the turf of grasses in height: 

Brayulinea densa Tragia nepetifolia 
Houstonia Wrightii Acalypha Lindheimeri 
Dyschoriste decumbens Verbena canescens 
Plantago mexicana Vincetoxicum nummularium 
Calliandra humilis Sisyrinchium tenuifolium 
Potentilla Mexiae Nothoscordum fragrans 
Phlox mesoleuca Oenothera serrulata 
Helianthemum glomeratum 

The taller perennials of the grassland include: 

Hymenopappus mexicanus Scutellaria sp. 
Petalostemon oligophyllum Eryngium Wrightii 
Thelesperma gracile Castilleia mexicana 
Dalea Grayi Lupinus Shrevei 
Tagetes lucida Gaura gracilis 
Lithospermum cobrense Erigeron divergens 
Linum australe Ratibida columnaris 

Some of the grasses and many of the herbaceous perennials 
of the grassland are found in the oak forest and even in the lower 
and more open parts of the pine forest. The upper edge of the 
grassland is determined by the fact that there is no soil above 
2200 meters (7200 feet) which is rock-free, level and not ex- 
tremely moist. 

Oak Forest (Encinat). The oak forest of Chihuahua is 
found through nearly the same range of altitude as the grassland, 
which indicates that the climatic requirements of the two are 
closely similar. The oaks of lowest range, Quercus Emoryi and 
Q. chihuahuensis, descend locally into the upper edge of the desert- 
grassland transition. The oaks of highest range, Q. hypoleuca, 
Q. pennivenia, Q. Sipuraca and Q. epileuca, are associated with the 
pines at 2150 to 2300 meters (7000 to 7550 feet) and become 
minor constituents of the pine forest above that elevation. 

The distribution of oak forest and grassland throughout their 
common range of altitude is determined by soil conditions, as 
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already indicated. Below 2000 meters (6560 feet) the oak forest | 
is very open and many of the trees are small. On the eastern 
edge of the grassland plateau there are ridges and hills of 2150 
meters (7000 feet) with very poor stands of Quercus Emoryi, but 
at the same elevation nearer the base of the Sierra Madre the 
stands are heavier and the trees are larger. The finest groves of 
oaks, below the elevations at which they mingle with the pines, are 
on the coarse soil of broad flood plains, bordering streams that 
have just emerged from mountain canyons at 2000 to 2150 meters 
(6560 to 7000 feet). Rarely are such groves dense enough for 
the full grown trees to shade more than half of the surface of the 
ground. On stony, level soil with poorer moisture conditions 
there are dense thickets of small oaks. On the hills and low 
mountain ranges that interrupt the continuity of the great grass- 
land valleys the most abundant oaks are Quercus Emoryi, Q. santa- 

clarensis, Q. chuichupensis and Q. hypoleuca. Other oaks occur- 

ring locally or in very scattered stands are Quercus chihuahuensis, 

Q. arizonica and Q. durangensis. Juniperus mexicana and Pinus 

cembroides often occur with the oaks and on arid ridges out- 
number them. 

In the latter part of July 1987 all of the species of oak were 
in leaf in favorable localities. The foliage of Quercus santa- 

clarensis and Q. chuichupensis appeared to be young at that time, 
indicating that these species are deciduous. On some of the 
small ranges of hills well to the east of the Sierra Madre the 
dominant oaks are Q. santaclarensis and the evergreen Q. Emoryi, 
both of which were conspicuously bare of foliage. This condi- 
tion was probably due to the unusually late commencement of 
the summer rains in 19387. 

Many grasses and a large number of shrubby and herbaceous 
perennials are characteristic of the oak forest. Fully one-fourth 
of the number are equally abundant in the grassland. The pres- 
ence of many of the others is favored by the shade of the oaks, 
but a far larger number are present as a result of the stony sur- 
face and diversified soil structure and are to be found outside the 
shade of the oaks. 

The most abundant shrubs and herbaceous perennials in the 
oak forest are: 

Rhus trilobata (shrub) Cologania Lemmoni 
(a9 

Ceanothus buxifolius 
Mimosa dysocarpa 
Cowania Stansburiana 
Rhamnus pinetorum 
Bouvardia triphylla 
Houstonia Wrightii 
Erigeron divergens 
Gnaphalium chilense 
Cyperus seslerioides 

Muhlenbergia gracilis 
Tradescantia pinetorum 
Dyschoriste decumbens 
Penstemon pulchellus 
Thalictrum pinnatum 
Lithospermum cobrense 
Cologania longifolia 
Eriogonum atrorubens 
Ipomoea costellata 
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Indigofera ornithopodioides Bidens heterosperma 
Tradescantia crassifolia Geranium niveum 
Eragrostis mexicana Hymenopappus mexicanus 
Phaseolus Metcalfei Drymaria tenella 
Ipomoea madrensis Desmodium neomexi- 
Oxalis albicans canum (annual) 
Tephrosia leucantha Schkuhria Pringlei . 
Helianthemum glomeratum Crotalaria sagittalis i 
Stipa Pringlei 

Pine Forest. On the eastern slopes of the Sierra Madre the 
lower edge of the pine forest is approximately at 2150 meters 
(7000 feet) elevation but in the valleys draining into the Pacific 
it descends to 1800 meters (5900 feet), while open stands 
mingled with oaks occur below 1525 meters (5000 feet). About 
18 per cent of the area of Chihuahua is blanketed by a nearly 
continuous forest of pines, more than half of which is in the 
Pacific drainage. 

Like all other great mountain ranges the Sierra Madre pre- 
sents a wide diversity of habitat conditions, with its stony ridges, 
gentle slopes, parks, meadows and constant streams. In general 
aspect the pine forest and its accompanying communities of 
plants resemble the mountain forests of Arizona and New 
Mexico. The varying density of the stands of pine, the fringe 
of broad-leaved trees along the water courses, the thickets of 
Populus tremuloides on the cool slopes, or of shrubby oaks and 
Arctostaphylos pungens on the sunny ones, the parks, meadows and 
streambed gravel all bear vegetation with the familiar physi- 
ognomy of the north (pl. 3, figs. 1, 2). The similarity is found 
to be due to plants of the same genera, or the same life forms, 
very many of which belong to species not found north of Chihua- 
hua. Many trees, a few shrubs and a large number of aquatic 
and palustrine plants are common to the pine forests of the south- 
western states. 

The number of species of trees found above 2150 meters (7000 
feet) is not large. On the lower edge of the pine forest and in 
its outlying areas Pinus apacheca and P. chihuahuana are the domi- 
nant trees, with P. cembroides in the least favorable situations. 
The principal pine on the highest ridges and slopes is Pinus ari- 
zonica. On the Pacific slopes the dominance is held in some val- 
leys by P. Lumholtzii and in others by P. ayacahuite. The only 
other abundant conifers are Pseudotsuga mucronata, Pinus pinceana, 

P. strobiformis, Cupressus arizonica and Juniperus mexicana. Other 
trees of scattered occurrence or of distinctive habitat require- 
ments are: 

Quercus pennivenia Quercus durifolia 
Alnus acuminata Quercus diversicolor 
Populus tremuloides Arbutus xalapensis 
Quercus epileuca Quercus incarnata 
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In small shrubs and herbaceous perennials the flora of the 
pine forest of the Sierra Madre is extremely rich. Not only new 
species but many new genera confront the visitor from the north. 
The Leguminosae and Compositae are very richly represented by 
plants of both wet and dry situations. Many of the important 
genera of mountain plants of the western United States are pres- 
ent here, as Rubus, Potentilla, Penstemon, Lithospermum, Erigeron, 

Gnaphalium, Ranunculus, Stellaria, Dalea and Desmodium. A large 

number of genera are either endemic to the Sierra Madre or else 
find their northern limits in the forests of Chihuahua. Affinity 
with the characteristic elements of the flora of the Sierra Madre 
is found in the United States only in the Chiricahua, Huachuca, 

Santa Catalina and adjacent mountains of southern Arizona. 
The number of collectors who have penetrated the Sierra 

Madre is small and the percentage of new species found in the 
most recent collections indicates that the wealth of its flora can 
not yet be estimated. The distribution of many of the common- 
est plants is very poorly known, and the character, distribution 
and composition of the plant communities remain uninvestigated. 

Barranca Forest. The writer has seen nothing of the higher 
elevations of the Barranca Region in Chihuahua and only a few 
areas on its lower edge in Sonora. Lumholtz (4) gave some 
brief descriptions of this vegetation in the narrative of his expedi- 
tion across the Sierra Madre from Granados, Sonora, to Casas 
Grandes, Chihuahua, through the valley of Rio Bavispe. Hovey 
(3) published a few botanical observations made on a geological 
excursion from Minaca to Dolores, in the drainage of Rio Aros, 
a tributary of Rio Yaqui. The forest in the valley of Rio Mayo 
and its tributaries has been explored recently by Gentry, and the 
writer is indebted to him for an opportunity to examine the 
manuscript of a paper which he is preparing on the flora and 
vegetation of that region. 

Knowledge of the barranca forest is nevertheless sufficient to 
indicate that it is one of the distinctive vegetational regions of 
Chihuahua. The collections made by Gentry in the Mayo Valley 
give ample evidence of the richness and sub-tropical affinities of 
the flora. 

SuMMARY 

Chihuahua occupies the eastern slope of the continental divide 
immediately south of the Rio Grande. The surface of the state is 
highly diversified in elevation and physiographic development. 
The distribution of the types of vegetation conforms closely to 
the physiographic provinces. The broad detrital valleys, with 
their pediments, low mountain ranges and enclosed basins, are 
occupied by desert. The elevated plains and their included 
mountains are occupied by grassland where the soil is deep and 
nearly level and by evergreen oak forest on mountain slopes or 



Ficure 1 

FIcure 2 

Pirate 3. Vecreratrion or Cutruanva. Fig. 1. Mountain slopes twelve 
kilometers north of San Juanito in southwestern Chihuahua at 2400 meters 

elevation. The open forest of Pinus arizonica, Pinus apacheca, and Populus 
tremuloides faces a slope covered by a thicket of Quercus bocoyensis. Fig. 2. 
Park in pine forest near San Juanito at 2500 meters elevation with grasses, 
Ranunculus pentodontus and Achaetogeron affnis. 
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shallow soil. The slopes and summits of the Sierra Madre Occi- 
dental are covered by forest in which several species of pine are 
dominant. The narrow canyons on the Pacific slopes of the 
Sierra Madre are occupied by a forest of evergreen oaks and 
other evergreen or deciduous broad-leaved trees. In their physi- 
ognomy the types of vegetation resemble those of southeastern 
Arizona and southwestern New Mexico. The flora of northern 
Chihuahua is very similar to that of the adjacent parts of New 
Mexico and Texas, but in each of the types of vegetation there 
is a strong infusion of endemic or southern species not found in 
the United States. 

Desert Laboratory, 
Carnegie Institution of Washington, 

Tucson, Arizona, July, 1938. 
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NOTES ON THE GENUS CEANOTHUS IN CALIFORNIA 

H. E. McMinn 

In several genera of California shrubs such as Rhamnus, 

Ceanothus, Baccharis and Arctostaphylos, there are species which 

vary in their habit of growth from tall and erect to low, spread- 
ing, decumbent, or prostrate. The low-growing forms of some 
of these species are very desirable as ornamentals, especially as 
ground-covers. In some instances there is at present little evi- 
dence for the separation taxonomically of the prostrate, decum- 
bent, and sprawling forms from the erect forms. In others, 
however, where observations on transplants have been made it 
seems clear that the low growth-forms which usually inhabit 
coastal bluffs and adjacent wind-swept mountains are genetically 
distinct from the erect plants which grow farther inland or away 
from the effects of the winds from the ocean. One of these 
forms having retained its low-growing habit in cultivation for 
over three years is here described as a new variety. 

CEANOTHUS PAPILLOsUS var. Roweanus var. nov. Frutex com- 
pactus, sempervirens, 3-9 dm. altus (vel inter alios frutices), 
usque ad 1.5 m. in latitudine 1.2—-2 m.; ramis arcuatis, ramulis 
aliquanto horizontalibus; foliis anguste oblongis vel linearibus, 
1.2—-4.5 cm. longis, 2-8 mm. latis, pinnate nervatis, supra atro- 
viridibus, glabris, dense glanduloso-papillatis, subtus dense 
lanato-papillatis, marginibus revolutis et glanduloso-papillatis, 
sessilibus vel brevipetiolatis ; flores fructusque ut ei apud speciem. 
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Compact evergreen shrub, 3 to 9 dm. high (or up to 1.5 m. in 
competition with other shrubs) and with a spread of 1.2 to 2 m.; 
branches arched and in somewhat horizontal sprays; leaves nar- 
rowly oblong or linear, 1.2 to 4.5 cm. long, 2 to 8 mm. wide, pin- 
nately veined, upper surface dark green, glabrous, densely 
glandular-papillate, lower surface densely woolly-hirsute, the 
margins revolute and glandular-papillate, sessile or short-petio- 
late; flowers and fruit as in the species. 

Type. Summit of Mount Tranquillon, northwestern Santa 
Barbara County, California, altitude 2250 feet, March 27, 1938, 
M. Van Rensselaer 450 (University of California Herbarium no. 
600030). Capsules were collected at the same locality by E. D. 
Rowe July 7, 1938. 

This variety, to my knowledge, occurs only in a small area 
in the vicinity of the type locality. Its spreading habit, compact 
branching, dark green papillate leaves, and dark blue flowers 
borne in great profusion make it a most desirable ornamental. 
Specimens which have been in cultivation for over three years 
at La Purisima Mission Gardens and at the Blaksley Botanic 
Garden have retained the low spreading habit whereas trans- 
planted specimens and plants grown from seeds of Ceanothus 
papillosus Torr. & Gray taken from the Santa Cruz Mountains 
have maintained the erect habit of growth. 

I take pleasure in naming this variety in honor of Mr. E. D. 
Rowe, who first called it to the attention of botanists in 1935. 
Mr. Rowe, now in charge of the planting at La Purisima Mission, 
has been in landscape gardening work in Santa Barbara for the 
past thirty years and has done much to foster an interest in a 
wide use of native shrubs as ornamentals. 

For the past ten years I have been interested in studying 
the distributional range of another group of Ceanothi which have 
been variously referred to Ceanothus cuneatus Nutt., C. rigidus 
Nutt., or C. cuneatus var. ramulosus Greene. These shrubs occur 
in dry rocky or more usually in sandy situations in the Coast 
Ranges from Santa Barbara County (La Purisima Hills and 
Burton Mesa, near Lompoc) northward to southern Monterey 
County and in Santa Cruz and Marin counties. Around Mon- 
terey Bay they are replaced by C. rigidus Nutt. Since these 
plants are intermediate between C. cuneatus and C. rigidus and are 
not associated geographically with either species it seems best 
for the time being to consider them as specifically distinct. An 
emended description follows. 

Ceanothus ramulosus (Greene) McMinn comb. nov. C. cu- 
neatus var. ramulosus Greene, Fl. Fran., 86. 1891. Coast Ceano- 
thus. 

Shrub, 6 to 12 dm. high; branches spreading or arching, or 
sometimes procumbent; leaves opposite and evergreen, usually 
not crowded on the branchlets; the blades variable in shape but 
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typically obovate to oblanceolate, sometimes nearly round, 6 to 
20 mm. long, 3 to 9 mm. wide, light to dark green above, paler 
beneath, usually toothed near the truncate or rounded apex, 
often entire, nearly sessile; flowers lavender, blue, or nearly 
white, in small peduncled umbels; fruit globose, about 5 mm. in 
diameter, varying from prominently 3-horned to nearly hornless. 
February to April. 

On the bluffs above Point Sal, Santa Barbara County, this 
species is procumbent to nearly prostrate. On Burton Mesa and 
on La Purisima Hills, Santa Barbara County, the plants have 
dark compact foliage and in this character they resemble plants 
of C. rigidus more closely than those of C. cuneatus. The leaves 
are often cuneate-oblong and the fruits are often nearly hornless. 
Plants from seeds collected in Marin County and grown in our 
trial garden with C. rigidus and C. cuneatus show the distinct long- 
arching type of branches and pale blue or lavender flowers 
characteristic of the parent plant. 

Mills College, California, 
November 18, 1938. 

TWO MEXICAN SPECIES OF HYPTIS 

Cart Eriinec 

Amongst a recent shipment of Mexican Labiatae collected by 
Mr. George C. Hinton in the states of Guerrero and Mexico are 
two undescribed species of Hyptis. Both are referable to the 
section Buddleioides subsection Umbellatae. As judged from the 
herbarium specimens both are lovely. 

Hyptis perpulcher sp. nov. per specim. in Mexico prov. Te- 
mascaltepec ad Pungarancho in colle a Hinton (no. 8574) lectum 
constituta est; typum in herb. Univ. Calif. (Los Angeles), iso- 
typum in herb. Kew. vidi. 

Herba suffruticosa fragrantissima perpulcher ut videtur cauli- 
bus ad 4 m. altis solum superne inter flores visis purpureis glaucis 
ramulis superne hirtellis; foliorum laminis cordatis 12-15 cm. 
diametro (? et ultra) petiolis 5 cm. longis elatis, in apice acumi- 
natis, marginibus irregulariter crenato-serratis, paginis ambobus 
glabris solum subtus ad venas obscure hirtellis; floribus numerosis 
parvis in umbellis purpureis pedunculis .5—1 cm. longis elatis 
bracteis parvis linearibus subtentis in paniculis speciosis gracilli- 
mis dispositis, pedicellis maturis filiformibus 7-8 mm. longis 
superne incrassatis elatis; calycibus florentibus anguste turbinatis 
3 mm. longis extus dense purpureo-pubescentibus, dentibus del- 
toideis circiter .5 mm. longis, in maturitate tubo 7.5 mm. longo 
subeylindrato dentibus vix mutatis conniventibus; corollarum 
caerulearum tubo 2.5 mm. longo. 

Mexico: Mexico; Temascaltepec; ad Pungarancho in colle. 
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Hyptis iodantha sp. nov. per specim. in Mexico prov. Guer- 
rero in regione Mina prope Zapo in colle a Hinton (no. 9844) 
lectum constituta est; typum in herb. Univ. Calif. (Los Angeles), 
isotypum in herb. Kew. vidi. 

Frutex pulcher altitudine ad 3 m. ramulis villosis et inter 
flores hirtellis; foliorum laminis ovato-lanceolatis 12-15 cm. 
longis 5—7 cm. latis supra medium longe acuminatis in basi cor- 
datis, petiolis 1-2 cm. longis elatis, marginibus irregulariter cre- 
nato-serratis pagina superiore hirtella inferiore incano-tomentosa 
molle; floribus numerosis in umbellis purpureis pedunculis 1-2 
mm. longis elatis bracteis minutis subtentis in paniculis divari- 
cato-ramosis 20—25 cm. altis dispositis pedicellis maturis filiformi- 
bus 5 mm. longis superne incrassatis elatis; calycibus florentibus 
turbinatis 2.5 mm. longis extus dense purpureo-pubescentibus, 
dentibus deltoideis vix .5 mm. altis in maturitate conniventibus in 
maturitate tubo 4.5 mm. longo subcylindrato; corollarum vio- 
lacearum tubo 2.5 mm. longo. 

Mexico: Guerrero; Mina; Zapo in colle. 

University of California at 
Los Angeles, April 20, 1938. 

THE VIOLETS OF COLORADO 

Auice Martiau Sports 

The genus Viola is a characteristic although a minor element 
of the flora of Colorado. Viola Nuttalliu, a yellow-flowered per- 
ennial with lanceolate leaves, and V. Rafinesquii, a small blue- 
flowered annual, both of which flower in April and May, are fre- 
quent on the eastern plains and the lower foothills. In shady 
canyons, at lower altitudes, the long-stemmed white-flowered PV. 
rugulosa and V. canadensis are important. Montane species are 
nowhere common. 

Since the “New Manual of Rocky Mountain Botany” (1909) 
by Coulter and Nelson is now thirty years old, and “The Flora of 
Colorado” (1906) and “Flora of the Rocky Mountains and Ad- 
jacent Plains” (1917) by Rydberg are both out of print it seems 
desirable to prepare a re-description of the species of violets of 
Colorado. The descriptions have been drawn from herbarium 
specimens and from the writer’s field observations during two 
seasons. The University of Colorado specimens of early collec- 
tion, which were identified by Ezra Brainerd, formed a valuable 
beginning for the present study. 

In the “Flora of Colorado,’ Rydberg lists fourteen species 
and three varieties of violets for the state. Brainerd in Ryd- 
berg’s “Flora of the Rocky Mountains and Adjacent Plains” 
credits Colorado with twenty-one species and one variety. In 
Brainerd’s later work, “Violets of North America” (Bull. Ver- 
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mont Agri. Exp. Sta. no. 224. 1921) fourteen species are listed 
for Colorado. The present paper describes eighteen species and 
mentions three subspecies and one variety. The nomenclature 
here followed is that of Brainerd’s treatment in the “Flora of the 
Rocky Mountains and Adjacent Plains” with the following ex- 
ceptions: Viola montanensis Rydb. is not considered distinct from 
V.adunca J. E. Smith (thus agreeing with Brainerd’s later treat- 
ment); V. scopulorum (Gray) Greene is not considered a distinct 
species but a variety of V. canadensis L. 

Grateful acknowledgement is made to Dr. Aven Nelson of the 
University of Wyoming and to Professor Ernest C. Smith of 
Colorado State College of Agriculture for loan of material, also 
to Professor C. L. Porter of the University of Wyoming for his 
examination and report upon a number of specimens. The writer 
is indebted to Dr. Francis Ramaley of the University of Colorado 
for helpful suggestions during the work and for his examination 
of herbarium specimens at the Missouri Botanical Gardens, Uni- 
versity of Illinois, and Ohio State University. The writer is also 
indebted to the curators of the above mentioned herbaria. Mr. 
Joseph Ewan of the University of Colorado has given valuable 
advice concerning the manuscript. | 

In the field, the different species of violets may be recognized 
chiefly by flower color and habit of growth, but in dried speci- 
mens the color is often faded and growth habit is not always easy 
of determination. The key given in this study utilizes as a pri- 
mary segregating character the presence or absence of evident 
stems above ground and as a secondary division leaf outline and 
flower color. The presence or absence of stolons is difficult to 
use in a key since many specimens are collected before the sto- 
lons have developed. Violet plants may be glabrous, subglabrous 
or pubescent, yet pubescence is such a variable character that it 
is not advisable to rely too much upon it in the segregation of 
species. The length and outline of the spur is often useful in the 
identification of a species. The shapes of style and stigma vary 
in different species but are often distorted by drying. Cleistog- 
amy is frequent among violets, the late summer or early autumn 

cleistogamous flowers bearing an abundance of seeds. The char- 
acters of the cleistogamous flowers may be of taxonomic value 
but cannot always be made use of since herbarium specimens are 
often collected at a time when the plants are producing only 
petaliferous flowers. Fruit and seed characters are often valu- 
able and are used in the specific descriptions in this paper. 

Most of the violets occurring in Colorado are widely dis- 
tributed, about half of the species ranging chiefly to the east and 
the other half chiefly to the west as far as the Pacific Coast states. 
One variety and three subspecies are confined to the Rocky 
Mountain region: Viola canadensis var. scopulorum Gray, V. adunca 
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subsp. radicosa Baker, V. adunca subsp. Ashtonae Baker, V. palus- 
tris subsp. brevipes Baker. Viola linguaefolia occurs both in the 
Rocky Mountain area and in the Pacific Coast states and V. biflora 
is found in the Rocky Mountains and in Alaska. Most of the spe- 
cies are rare or local in the state. Only the following are at all 
common or even frequent: V. Nuttallu, V. Rafinesqui, V. rugulosa, 
V. canadensis, V. nephrophylla, V. adunca, V. bellidifolia. 

More species of violets occur in the submontane and montane 
life zones than in the plains area or in the higher zones; many 
more grow in moist places than in dry situations. Some of the 
species are confined to one or two life zones, while others occur 
in at least three zones. The altitudes indicated in the following 
tabulation are approximate as they vary in different parts of the 
state: 

Plants of plains and lower foothills, from 4000 to 6000 feet. 
Fields, hillsides or forest openings . .. V. pedatifida, V. 

pratincola, V. Rafinesquii. | 
Moist woods or streamsides . . . V. canadensis, V. nephro- 

phylla, V. retusa, V. vallicola. 
Plants submontane, from 6000 to 8000 feet. 

Forest openings or hillsides . . . V. Nuttalli, V. pedatifida, 
V. pratincola, V. venosa. 

Moist woods or streamsides ... V. adunca, V. canadensis, 

V. nephrophylla, V. linguaefolia, V. retusa, V. rugulosa, 
V. Selkirku, V. vallicola. 

Plants montane, from 8000 to 10,000 feet. 
Moist shaded situations ... V. adunca, V. bellidifolia, V. 

canadensis, V. linguaefolia, V. renifolia, V. rugulosa, V. 
Selkirkiz. é 

Bogs, streambanks or wet meadows... V. biflora, V. 
palustris. 

Rocky hillsides . . . V. Sheltoni. 
Plants subalpine and alpine, above 10,000 feet. 

Stream banks or moist ground .. . V. bellidifolia, V. biflora, 
V. renifolia. 

Kry To Cotorapo SPECIES OF VIOLA 

Plants acaulescent (V. palustris stoloniferous) ; flowers borne singly on a scape; 
petals violet or white, never yellow. 

Leaves 2-3 ternately parted, minutely pubescent .... 1. V.pedatifida 
Leaves entire, glabrous or hirtellous. 

Flowers white, with purple veins. 
Leaves cordate; plants of bogs and wet meadows, 

plants stoloniferous+.. 23.0.0) ote 4a. V. palustris 
subsp. brevipes 

Leaves reniform; woodland plants .............. 2. V.renifolia 
Flowers violet, or lilac. 

Rootstocks slender; length of petals usually under 
10 mm. 



1939] 

Leaves hirtellous on upper surface; spur long, 
enlarged and rounded at base 

Leaves glabrous throughout; spur short and 
thick, plants stoloniferous 

Rootstocks thick; length of petals usually more 
than 10 mm. 

Spurred petal glabrous, rounded at apex; 
leaves subacute or abruptly pointed...... 

Spurred petal bearded, emarginate or retuse; 
leaves obtuse to acuminate. 

Mature leaves obtuse; spurred petal thickly 
bearded; sepals obtuse 

Mature leaves often abruptly acuminate; 
spurred petal slightly hairy; sepals 

violet, violet, white, or yellow. 
Annuals; stipules large, leaf-like, palmately pinnatifid 

or laciniate; petals pale bluish-violet............. 
Perennials; stipules small, entire or spinulose-serrate. 

Leaves divided; flowers pale yellow 
Leaves entire, denticulate, or shallowly lobed. 

Flowers yellow, often tinged on the back with 
purple or brown. 

First peduncles from axils of upper leaves; 
leaves cordate-reniform 

First peduncles arising from near base of plant; 
leaves various. 

Plant erect; basal leaves 4-9 cm. long, oblong- 
lanceolate to ovate 

Plant ascending or widely spreading to pros- 
trate; basal leaves 2—7 cm. long, of vari- 
ous shapes. 

Plant usually dwarf; peduncles seldom 8 
cm.; upper leaf-blades less than 2 cm., 
3-lobed, hastate .................... 

Plant larger; all leaves entire, denticulate, 
or dentate, never hastate. 

Leaves linear-lanceolate, subacute, the 
base tapering into the petiole ........ 

Leaves truncate to subcordate, obtuse. . 
Flowers violet, or nearly white with purple veins. 
Flowers violet; stipules spinulose, serrate, or 

toothed. 
Plant dwarf, glabrous; stem short and ob- 

SCURG We ee ere ee ee Sn ee cg Ne 2 
Plant generally more than 5 em. tall, puberu- 

lent throughout or glabrous; stems nu- 
LLC OUUS erry ees ee a te. eh, Re eo ca 

Flowers white, purple veined, with yellow base, 
purple on back; stipules entire, mostly 
scarious. 

Leaves hirsutulous beneath, the root leaves 
from broadly cordate to reniform; plants 
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1. Viota PEDATIFIDA Don, Gard. Dict. 1: 320. 
phinifolia Nutt. in Torr. & Gray, Fl. N. Amer. 1: 
Prairie Violet. 
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V. Selkirkii 

V. palustris 

V. pratincola 

V.nephrophylla 

V.retusa 
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V. Sheltonit 

V. biflora 

V.linguaefolia 

V.venosa 

V. Nuttall 
V.vallicola 

V. bellidifolia 

V.adunca 

V.rugulosa 

V. canadensis 

1831. V. del- 

136. 188388. 
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Rootstock ascending; plant without stolons, acaulescent, 7-20 
em. high, minutely pubescent or almost glabrous; leaf blades 1-7 
em. long, 2—8 cm. wide, 2—3 parted, divisions ternately cleft and 
incised into linear, obtuse, entire or lobed segments, usually trun- 
cate or cuneate at the base, margins and mid-rib hirsutulous; peti- 

oles 3-13 cm. long; stipules ovate-lanceolate, acuminate; petals 
violet, obovate, 10-20 mm. long, half as wide, lateral petals 
bearded; spur short; sepals linear or lanceolate, acute or obtuse, 

6-10 mm. long, 1-3 mm. wide, margins hirsutulous; peduncles of 
petaliferous flowers taller than the leaves, of apetaliferous flowers 
shorter, but erect; cleistogamous capsule light gray when ripe, 
glabrous, 10-15 mm. long; seeds light brown, 2 mm. long. 

From Ohio northwest through Wisconsin and Minnesota to 
Alberta, southwest through the prairie and Rocky Mountain 
states to New Mexico and Arizona. Colorado: moist grassland 
forest openings, 5,000 to 10,000 feet; infrequent. April—June. 

2. VIoLA RENIFOLIA Gray, Proc. Amer. Acad. 8: 288. 1870. 
V. Brainerd Greene, Pittonia 5: 89. 1902. Kidney-leaved 
Violet. 

Rootstock ascending, commonly slender but becoming thick 
in old plants; acaulescent, 5-10 cm. tall, pubescent to subgla- 
brous; stolons absent; leaf-blades rather thin, reniform-cordate, 
3—6 cm. long and about as wide, the later leaves sometimes blunt- 
pointed, margins distinctly crenate-serrate; petioles longer than 
the blades, often twice as long; stipules linear; petals white, the 
lower frequently with purplish veins, obovate-spatulate, 6—10 
mm. long, either beardless or the laterals with small tufts of 
hairs; spur short; sepals lanceolate, pale margined, half as long 
as the petals; peduncles from shorter than to slightly longer than 
the petioles; capsules ellipsoidal, purplish, 10-15 mm. long; seeds 
about 1.5 mm, long. 

Newfoundland to Pennsylvania and west through Michigan 
and Minnesota to Saskatchewan and northward, also in the Black 
Hills of South Dakota and in the Rocky Mountains to Colorado. 
Colorado: wet ground in Engelmann spruce forests, 9,000 to 
11,000 feet; rare. May—July. 

3. Viota Sevxirki Pursh (ex Goldie) in Edinb. Phil. Journ. 
6: 324. 1822. Great Spurred Violet. 

Rootstock slender, creeping or horizontal; plant without sto- 
lons, acaulescent, 4-10 cm. high, nearly glabrous; leaf-blades 
thin, broadly cordate-ovate, short acute or obtuse, 1-4 cm. long, 
as broad or nearly as broad as long, crenate, upper surface hir- 
tellous; petioles 1.5—7.0 cm. long; stipules ovate, often toothed at 
apex; petals pale violet, broadly spatulate or obovate, 5-10 mm. 
long, half as wide, beardless; spur nearly as long as petals, the 
end enlarged and round; sepals lanceolate or ovate-lanceolate, 
acute or somewhat acuminate, 4-6 mm. long, 2-3 mm. wide; 
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peduncle 3—7 cm. long; peduncles of cleistogamous flowers erect 
or ascending; capsule subglobose, 4-8 mm. long; seeds 1.5 mm. 
long, pale buff. 

New Brunswick, Nova Scotia, and northward; south through 
New England to Massachusetts and Pennsylvania; west through 
Ontario and Minnesota to the mountains of British Columbia and 
south in the Rocky Mountains to New Mexico. Colorado: moist 
woods and shady ravines from 7,000 to 10,000 feet; rare. April-— 
June. 

4. Viova patustris L., Sp. Pl. 934. 1753. Marsh Violet. 
Rootstock slender, scaly, creeping or horizontal; plant sto- 

loniferous, acaulescent, 5-15 cm. tall, glabrous throughout; scapes 
generally surpassing the leaves, bracteolate at the middle or be- 
low; leaf-blades thin, ovate-cordate to orbicular or reniform, 2—4 
em. long, generally wider than long, the margin crenulate; peti- 
oles often twice as long as blades; stipules lanceolate, sometimes 
with a few subulate teeth at apex; petals pale lilac to nearly 
white with darker veins, obovate or broadly spatulate, 6-10 mm. 
long, the lateral petals bearded; spur short, thick and rounded; 
sepals ovate to ovate lanceolate, narrowly white-margined, 5-6 
mm. long, obtuse; seeds dark brown, 1.5 mm. long. 

Labrador south through the mountains of New England, west 
to Alaska, British Columbia, Washington, Oregon, and northern 
California, also in South Dakota and the Rocky Mountains to 
Colorado; Asia and Europe. Colorado: wet or moist soil in 
shady situations from 7,000 to 10,000 feet; infrequent. May- 
August. 

4a. VIOLA PALUSTRIS subsp. BREvIPES M. S. Baker, Madrofio 3: 
235. 19386. ; 

This subspecies differs from the species in its smaller size and 
the pure white fragrant flowers with lateral petals entirely beard- 
less. Estes Park and Moraine Park, Colorado. 

5. VIoLA PRATINCOLA Greene, Pittonia 4: 64. 1899. V. Sand- 
bergu Greene, Pittonia 5: 119. 1908. Meadow or Hooded Blue 
Violet. 

Rootstock ascending; plant without stolons, acaulescent, 7-30 
em. high, usually glabrous; leaf-blades deeply cordate-ovate 
tapering gradually to subacute apex or sometimes abruptly 
pointed, 2-3 cm. wide at petaliferous flowering, 5-8 cm. wide at 
maturity, as long as wide, crenulate; petioles 2 or 3 times as long 
as the blade; stipules linear-lanceolate; petals violet, light at 
base, spatulate, 10-15 mm. long, 4-6 mm. wide, lateral petals 
somewhat bearded; spurred petal glabrous, rounded at apex; 
spurs short; sepals ovate-lanceolate, acute or obtuse; peduncles 
as long as or much longer than the leaves, bracteolate at or above 
the middle; cleistogamous flowers on short prostrate peduncles; 
capsules ellipsoidal, 6-10 mm. long; seeds 1.5—2.0 mm. long. 
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Minnesota and North Dakota to Wyoming and Colorado. 
Colorado: prairies and hills; open situations, 4,000 to 8,000 feet; 
infrequent. April-May. 

6. VIoLA NEPHROPHYLLA Greene, Pittonia 3: 144. 1896. V. 
cognata Greene, Pittonia 3: 145. 1896. 

Rootstock generally ascending, moderately thick; plant with- 
out stolons, acaulescent 5—15 cm. tall, nearly or quite glabrous; 
leaf-blades firm, broadly cordate-ovate to reniform, obtuse, 1-3 
cm. long, 1-4 em. broad, crenate-serrate, late-season leaves 
larger; petioles slender, two or three times the length of the 
blades; stipules ovate-lanceolate; petals violet, lighter at base 
with purple veining, obovate, large, 10-15 mm. long, half as wide, 
pubescent to villous, the spurred petal villous, emarginate; spur 
rounded, about one-fourth the length of petals; sepals ovate to 
oblong, often rounded, 4-8 mm. long, 2-83 mm. wide; peduncles 
slender, 4-12 cm. long; cleistogamous flowers ovoid on slender 
short peduncles; capsules short-ellipsoidal, green, glabrous, 8—10 
mm. long; seeds 2.0—2.5 mm. long, olive-brown. 

South Dakota and west to British Columbia; south in moun- 

tain areas to New Mexico, Arizona, Utah, Nevada, and California. 
Colorado: low meadows, moist aspen groves, and sloping ground 
among bushes, 5,000 to 10,000 feet; moderately frequent. May- 
July. 

This is the V. nephrophylla of Brainerd’s account in Rydberg’s 
“Flora of the Rocky Mountains and Adjacent Plains’ (1917). 
I have seen no specimens which I could refer to V. nephrophylla 
as originally described by Greene from western Colorado. Plants 
of this species are conspicuous because of their firm leaf-blades, 
long slender petioles and peduncles, and large flowers. 

7. VioLta RETUSA Greene, Pittonia 4: 6. 1899. Western Blue 
Violet. 

Rootstock ascending, stout; plant without stolons, acaules- 
cent, 4-15 cm. high, glabrous throughout; leaf-blades at spring 
flowering broadly ovate or cordate-deltoid, acute or obtuse, 2—4 
cm. long, 2-6 cm. wide, finely serrate; aestival leaves wider, reni- 
form, often abruptly acuminate, the base cordate to truncate-de- 
current, crenate-serrate; petioles 1-3 times as long as blades; 
stipules ovate, acuminate, sometimes toothed at apex; petals 
violet, the upper obovate, 10-15 mm. long, 5-6 mm. wide, lateral 
petals spatulate, somewhat bearded, spurred petal slightly hairy, 
retuse; spurs short and rounded; sepals lanceolate, white-mar- 
gined, acute, 5-6 mm. long, 1-2 mm. wide; peduncle somewhat 
exceeding the leaves; cleistogamous flowers ovoid, on erect 
peduncles; capsules ellipsoidal, green, 10-12 mm. long; seeds 
brown, 2 mm. long. 

Central Kansas, northwest and west to the mountain front and 
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foothill districts of Colorado. Colorado: shady thickets and 
along streams from 4,000 to about 7,000 feet; moderately fre- 
quent. May—June. 

8. Viota RaFinesquu Greene, Pittonia 4: 9. 1899. V. bicolor 
Pursh, Fl. Am. Sept. 1: 175. 1814, not V. bicolor Gilib. ‘1781. 
V. tenella Raf. in Medical Repository, N. Y. ser. 2, 5: 354. 1808 
(nomen); Am. Monthly Mag. 191. 1819, not V. tenella Poir. 
1810. Wild Pansy. 

Annual, rootstock ascending, plant caulescent, 1-2 dm. high, 
lower part of stem somewhat pubescent with recurved hairs, be- 
coming nearly glabrous with age; stems slender, often branching 
from base; lower leaf-blades suborbicular, 3-10 mm. long, upper 
oblong-lanceolate to ovate, 10-20 mm. long, 3—5 mm. wide, entire 
or crenate-dentate, attenuate at the base, margins minutely pubes- 
cent; petioles of lower leaves about twice as long as blades, of 
upper leaves one-third as long as blades; stipules foliaceous, 5—14 
mm. long, palmately pinnatifid or laciniate, terminal segment 
elongate; petals cream-colored, blue or purplish spotted, obovate, 
4-9 mm. long, 2—4 mm. wide; spur very short; sepals subulate, 
about half as long as petals, margins hirsutulous; peduncle 1.5- 
3.0 cm. long; capsule glabrous, 6 mm. long or less; seeds light 
brown, 1.5 mm. long. 

New York to Michigan, south to Georgia, west through the 
Mississippi basin to Colorado and Texas. Colorado: moist slop- 
ing ground of plains and lower foothills, 4,000 to 7,000 feet; 
locally frequent. April—May. 

9. Viota SHEtToni Torr., Pacif. Rail. Rep. 4: 67, t.:2. 1857. 
V. biternata Greene, Pl. Baker. 3:12. 1901. Fan Violet. 

Rootstock ascending, deep-seated; plant subacaulescent to 
caulescent, 5-15 cm. or taller, hirsutulous or nearly glabrous; 
leaf-blades 1-4 cm. long, and fully as wide, palmately 3-divided, 
the divisions palmately or pedately 3-parted and cleft; petioles 
38-10 cm. long or longer; stipules lanceolate to ovate, scarious; 
petals yellow, strongly veined, tinged with brown beneath, ob- 
ovate, 6-12 mm. long, half as wide as long, lateral petals slightly 
bearded; spur hardly one-third the length of the petals; sepals 
linear-lanceolate, acuminate, 4-8 mm. long; peduncles 5-15 cm. 
long; capsule globose, 6-8 mm. long, brown, glabrous; seeds buff, 
2 mm. long. 

Western Colorado to Washington, Oregon, and California. 
Colorado: rocky hillsides of the western slope of the Rocky 
Mountains from 7,000 to 9,000 feet; infrequent to rare. April-— 
June. 

10. Viota Birtora L., Sp. Pl. 936. 1753. Alpine Yellow 
Violet. 

Rootstock ascending; plant caulescent, 5-20 cm. high; stems 
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slender, generally 2-leaved and 2-flowered; leaf-blades round- 
reniform, narrowly cordate at base, rounded at apex, 1-2 cm. 
long, twice as wide as long, somewhat hirtellous on upper surface 
and margins, crenulate; stipules ovate; petioles 3-8 cm. long; 
petals yellow streaked with dark purple-brown, spatulate, 6—8 
mm. long; half as wide as long; spur short-conical; sepals linear- 
oblong, 4 mm. long; peduncles surpassing the leaves; capsule 
about 6 mm. long, ellipsoidal; seeds about 1 mm. long. 

Northern Europe and Asia to Alaska; Colorado. Colorado: 
wet moss and dense herbaceous vegetation in fine alluvial soil 
along mountain streams from 8,000 to 11,000 feet; rare. April— 
July. 

11. Viota tineuarFo.ia Nutt., in Torr. & Gray Fl. N. Am. 1: 
141. 1888. V. flavovirens Pollard, Bull. Torr. Bot. Club 24: 405. 
1897. V. erectifolia Nels., Bot. Gaz. 29: 143. 1900. V. gompho- 
petala Greene, Pl. Baker. 3:11. 1901. 

Rootstock ascending, slender; plant caulescent or subcaules- 
cent, erect, 1-3 dm. high, hirtellous to nearly glabrous; leaf- 

blades narrowly oblong to ovate-lanceolate, mostly obtuse, 5—9 
cm. long, 1.5—3.0 cm. wide, entire or repand-denticulate, margins 
ciliate, veins generally hirtellous; petioles about twice the length 
of leaf-blades; stipules lanceolate, acuminate; petals yellow, 
veined with purple, often appearing reddish-brown in dried speci- 
mens, 10-15 mm. long, 5-8 mm. wide, upper petals obovate, 
lateral petals spatulate, usually somewhat bearded; spur very 
short; sepals linear-lanceolate, acuminate, 5-8 mm. long, margins 
usually ciliate; peduncle generally as long as or surpassing the 
leaves; late flowers cleistogamous from upper axils; capsule glo- 
bose, usually glabrous; seeds 2-3 mm. long. 

Montana to Colorado, west to Washington and northern Cali- 
fornia. Colorado: mountain valleys or coarse soil near lakes, 
8,000 to 10,000 feet; infrequent. June—August. 

12. Viota veNosa (S. Wats.) Rydb., Mem. N. Y. Bot. Gard. 1: 
262. 1900. V. Nuttallit var. venosa Wats., Bot. King Exped. 35. 
1871. V. atriplicifolia Greene, Pittonia 3: 38. 1896. V. Thoriu 
Nels., Bot. Gaz. 80: 198. 1900. Dwarf Yellow Violet. 

Rootstock vertical or nearly so; plant caulescent, 5-15 cm. 
tall, glabrate to pubescent; stems many, ascending, short; lower 
leaf-blades ovate, obtuse, 1-2 (seldom 3) cm. long and two-thirds 
as wide, coarsely round-toothed or lobed and tapering into a long 
margined petiole, the upper leaves often three-lobed hastate ; 
stipules lanceolate, entire; petals yellow tinged with purple dor- 
sally (often quite purple in drying), obovate, 6-10 mm. long and 
half as wide, usually beardless; spur short; sepals hirtellous to 
pubescent, lanceolate, white margined, one-third to one-half the 
length of the petals; peduncles 2—5 cm. long, bracteolate half- 
way up; capsule nearly globose, 4-5 mm. long; seeds about 1 
mm. long. 
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Montana and Wyoming, west through Idaho and Utah to 
Washington, Oregon and California. Colorado: northwestern 
part of the state on dry hillsides and in openings of dry conifer- 
ous forest, 6,000—8,000 feet. April—May. 

138. Viora Nurratytyu Pursh, Fl. Am. Sept. 1: 174. 1814. 
Nuttall Violet. 

Rootstock ascending, semi-fleshy, occasionally branched or 
somewhat fascicled; plant caulescent, 5-25 cm. high, pubescent 
or glabrate to nearly glabrous; stems numerous, spreading rather 
than erect, generally short unless in a moist situation; leaf-blades 
oblong-lanceolate or linear-lanceolate, acute or subacute, 2—7 cm. 
long, 6-20 mm. wide, some puberulent, entire or repand-denticu- 
late, tapering into margined petioles 3-12 cm. long; stipules 
lanceolate, entire; petals yellow and at times tinged with reddish- 
purple on outside, obovate, 8-12 mm. long, half as wide, slightly 
bearded; spur short; stigma bearded; sepals lanceolate or linear, 
acuminate, 5-10 mm. long; peduncle 3-8 cm. long; capsule sub- 
globose, 7 mm. long, brown; seeds brown, 2.5—3.0 mm. long. 

Manitoba and North Dakota to Missouri and Kansas, south in 
the Rocky Mountain states to New Mexico and Arizona. Colo- 
rado: prairies, plains, and foothills; open situations from 4,000 
to 8,000 feet; common. April—June. 

14, Vioxva vautiicota Nels., Bull. Torr. Bot. Club 26: 128. 1899. 
V. physalodes Greene, Pl. Baker. 8:12. 1901. 

Rootstock short, with fascicled fleshy roots, ascending; plant 
caulescent, low, 4-12 cm. tall, glabrous or pubescent; stems some- 
what spreading; leaf-blades ovate to lanceolate, obtuse, base 
rounded, basal leaves often subcordate, 2—5 cm. long, 1.0—2.5 cm. 
broad, generally puberulent with ciliate margins, entire or ob- 
securely denticulate; petioles as long as the blades or longer; 
stipules lanceolate; petals bright yellow streaked with purple, 
obovate or broadly spatulate, 8-12 mm. long, half as wide, beard- 
less or slightly bearded; spur short; sepals linear-lanceolate, 
acuminate, 5-7 mm. long; peduncle shorter than leaves or sur- 
passing them; capsule broadly ovoid, 5—7 mm. long; seeds 1.5—2.0 
mm. long. 

North Dakota, Saskatchewan, British Columbia, and Wash- 
ington, south in the Rocky Mountain area to Colorado. Colo- 
rado: moist valleys, 5,000 to 8,000 feet; infrequent. May—June. 

15. VioLa BELLIDIFOLIA Greene, Pittonia 4: 292. 1901. VJ. 
demissa Greene, Pl. Baker. 3:10. 1901. Subalpine Blue Violet. 

Rootstock erect or ascending; plant glabrous, dwarf and 
tufted, 2-6 cm. tall, subacaulescent, the stems short and obscure; 
leaf-blades round-ovate, 5-16 mm. long, nearly as broad, obtuse 
at apex, obscurely cordate at base, entire or crenulate; petioles 
1-4 cm. long; stipules linear-lanceolate, with a few bristly teeth; 
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petals violet-purple above, lighter below, obovate, 5-10 mm. long, 
3-6 mm. wide; lateral petals slightly bearded; spur half as long 
as petals, often curved; sepals oblong-lanceolate, 3-5 mm. long, 
0.5-1.0 mm. wide; peduncles numerous, 1.5—7.0 cm. long, gen- 

erally surpassing the leaves, bracteolate above the middle; cap- 
sule subglobose, 5 mm. long; seeds 1.5 mm. long. 

British Columbia, Montana and Idaho to Colorado; also in 
northern California. Colorado: mountain areas from 8,000 to 
12,000 feet and higher, often in dense mixed herbaceous vegeta- 
tion; rather frequent. June—August. 

16. Viota apunca J. E. Smith, in Rees, Cycl. 37: pl. 638. 1817. 
V. subvestita Greene, Erythea 5: 89. 1897. V. montanensis 
Rydb., Mem. N. Y. Bot. Gard. 1: 263. 1900. V. odontophora 
Rydb., Mem. N. Y. Bot. Gard. 1: 164. 1900. V. inamoena 
Greene, Pl. Baker. 3:11. 1901. V.retroscabra' Greene, Pittonia 
4: 290. 1901. Hooked Violet. 

Rootstock ascending; tap root long; plant caulescent, 4—25 
em. high, glabrous to glabrate or puberulent or scaberulous; 
stems numerous; leaf-blades round-ovate or subcordate-ovate, 
some often ovate-trigonous, 1-4 cm. long, often as broad or 
nearly as broad as long, crenulate, truncate or cuneate at base, 
upper leaf-blades narrower; petioles 1-6 cm. long; stipules 
linear-subulate or linear-lanceolate, nearly entire, toothed or 
spinulose-serrate; petals violet-purple, obovate or broadly spatu- 
late, 7-12 mm. long, 4-6 mm. wide, lateral petals bearded; spur 
4—7 mm. long, straight, curved, or hooked; sepals linear-lance- 
olate, 5-7 mm. long, 0.5-1.0 mm. wide; peduncles 2—8 cm. long, 
often surpassing the leaves, bracteolate above the middle; cap- 
sule ellipsoidal, 6-7 mm. long; seeds 1.5—2.0 mm. long. 

New Brunswick, eastern Quebec, and Vermont to Alaska, 
British Columbia, and California, south in the Rocky Mountain 
area to Colorado, Utah, and New Mexico. Colorado: hills and 
valleys; shaded situations, 5,000 to 10,000 feet; frequent. May-— 
July. 

16a. Viota apuNca subsp. AsutonaE M.S. Baker, Madrofio 8: 
233. 1936. This subspecies differs from the species in the gla- 
brous herbage, the somewhat smaller and paler corollas, the ob- 
long-ovate to oblong-lanceolate (not linear-lanceolate) sepals, the 
short spur and the emarginate capsule. Cub Lake Trail, Estes 
Park, Colorado. 

16b. Viota apuNcA subsp. rapicosa M. S. Baker, Madrofio 3: 
234. 1936. This subspecies differs from the species in having 
dense short mostly retrorse pubescence throughout, the leaves 
often acuminate with the base tending to be truncate, and the 
capsule notched. Kawuneeche Valley, twelve miles north of 
Grand Lake, Colorado. 

17. Viota rucuLosa Greene, Pittonia 5: 26. 1902. V. Ryd- 
bergit Greene, Pittonia 5: 27. 1902. Rydberg Violet. 
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Rootstock ascending; plant caulescent, 1.5—4.0 dm. high, 
pubescent, stoloniferous; leaf-blades thickish, cordate-reniform, 
abruptly short-pointed, 1-7 cm. long, 2-10 cm. wide, serrate, 
hirsutulous especially beneath, upper leaves smaller and more 
often ovate-acuminate; petioles of root-leaves 3-20 cm. long, 
upper leaves with short petioles, 1-12 mm. long; stipules entire 
or nearly so, lanceolate, obliquely acuminate, not wholly scari- 
ous; petals violet or nearly white, purple veined, broadly spatu- 
late or obovate, 6-12 mm. long, half as wide, lateral petals 
bearded; spur short; sepals subulate pointed, 3-7 mm. long, 1 
mm. or less wide, minutely pubescent, margins white; peduncle 
1.5—5.0 cm. long; cleistogamous flowers often appearing later; 

capsule ovoid to subglobose, minutely pubescent or nearly gla- 
brous, 6-10 mm. long, greenish-brown; seeds brown, 1.5—2.0 mm. 
long. | 

Manitoba, Minnesota and Iowa, west to British Columbia, 
also in the Rocky Mountain area through Idaho, Montana, Wyo- 
ming, and Colorado to Arizona. Colorado: woods and shady 
streamsides from 5,000 to 9,000 feet; locally common. May, July 
or October. 

This species is distinguished from the similar V’. canadensis by 
the presence of stolons and the broader leaf-blades. 

18. Viota caNaDENsIs L., Sp. Pl. 986. 1753. V. neomeaicana 
Greene, Pittonia 5:28. 1902. Canada Violet. 

Rootstock ascending; plant caulescent, 1.5—-3.5 dm. high, 
nearly glabrous; leaf-blades thin, cordate-ovate, acuminate or 
acute, 1.5—6.0 cm. long, 1.5—5.0 cm. wide, serrate, teeth incurved, 
veins of under surface sometimes pubescent, smaller upper leaves 
often muriculate to hirtellous; petioles usually longer than blades, 
those of lower leaves often twice as long; stipules entire, lanceo- 
late, obliquely acuminate, not wholly scarious; petals violet or 
nearly white, purple veined, broadly spatulate or obovate, 6—14 
mm. long, 3-8 mm. wide, lateral petals bearded; spur short; 

sepals subulate pointed, 4—7 mm. long, 0.5—1.0 mm. wide, minutely 
pubescent, margins white; peduncles 1-8 cm. long; capsules ovoid 
or subglobose, mostly glabrous, 4-6 mm. long, brown; seeds 
brown, about 2 mm. long. 

New Brunswick to South Carolina and Alabama, west and 
northwest through Ohio, Wisconsin, and South Dakota to north- 
ern Washington and Saskatchewan, south in the Rocky Mountain 
states through Colorado and Utah to New Mexico and Arizona. 
Colorado: moist woods and mountain slopes from 5,000 to 10,000 
feet; frequent to common. April—June. 

18a. VioLa CANADENSIS L. var. scopuLtorUM Gray, Bot. Gaz. 11: 
291. 1886. V.scopulorum (Gray) Greene, Pittonia 5:27. 1902. 
A tufted and somewhat depressed form with small leaves and 
elongated peduncles, known only from Colorado. 

University of Colorado, 
Boulder, January, 1938. 
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THE GENERA OF THE TRIBE HYDROPHYLLEAE OF 

THE HYDROPHYLLACEAE 

LincoLN CONSTANCE 

A systematic study of Nemophila, which was undertaken with 
the objective of offering yet another revision of that genus, re- 
vealed not only difficulties in delimiting the species but also that 
lines traditionally accepted to separate the genera of the tribe 
Hydrophylleae did not, in certain cases, conform to natural 
boundaries. Hence, the study was broadened to include all those 
plants which have customarily been referred to the tribe, but con- 
cerned itself especially with Ellisia and Nemophila. The facts 
appear to necessitate a general realignment of these genera be- 
fore monographic treatments of the several groups of species can 
be profitably presented. 

Asa Gray (7) was the first writer to organize the three 
genera, Hydrophyllum L., Ellisia L. and Nemophila Nutt., into the 
tribe Hydrophyleae. He characterized the group principally by 
the possession of a unilocular ovary, largely filled at certain 
stages of development by two large fleshy parietal placentae, 
upon which the ovules are produced, and also by the presence of 
a single, more or less bifid style. This definition of the tribe has 
remained substantially unchanged to the present time, and is so 
accepted by Bentham and Hooker (4), Peter (15) and Brand 
(5). Some species have been removed by certain authors from 
each of the three genera under the segregates, Eucrypta Nutt., 
Decemium Raf. and Pholistoma Lilja, but conservative botanists 
have, in the main, retained not only the tribal grouping but also 
the three classical genera. The substitution of Macrocalyx Trew 
and Nyctelea Scop. for Ellisia and of Viticella Mitch. for Nemophila 
was based upon purely nomenclatorial considerations and can be 
disregarded in this discussion inasmuch as Ellisia has been con- 
served and Nemophila is on the list of nomina generica conservanda 
proposita. Nemophila has been in common use for more than a 
century and its retention also is to be advocated in the interest 
of nomenclatorial stability. 

Hydrophyllum, distinguished by its perennial or biennial habit, 
usually basal but always alternate leaves, many-flowered, semi- 
scorpioid and usually congested inflorescence and exserted sta- 
mens, has been little confused with either of the other two 
genera, which are annual with chiefly cauline leaves and usually 
at least the lowest pair opposite, while the flowers are solitary or 
few in loose, raceme-like cymes and the stamens are included. 
Brand (5) has taken up Decemium (treated by Gray as a section 
of Hydrophyllum) and has constituted it a monotypic genus based 
upon H. appendiculatum Michx., which differs from members of 
section Euhydrophyllum Gray chiefly in possessing appendaged 
calyx-sinuses, an accrescent calyx, a biennial habit and only 
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slightly exserted stamens. Because of the sporadic occurrence 
of these calycine conditions without close conformance to natural 
generic lines elsewhere in the tribe, and because the other two 
features appear to be scarcely of generic importance, it would 
seem advisable to retain this species within Hydrophyllum. 

Various sets of characters have been drawn into service to 
distinguish Ellisia from Nemophila, but the difference most com- 
monly emphasized—and the only one employed by Brand (5) in 
his generic key—is the presence in Nemophila of appendaged 
calyx-sinuses, as opposed to the absence of any such auricles in 
Ellisia. This lack of appendages on the calyx, indeed, is the only 
feature, save tribal similarities, possessed in common by all the 
species usually combined into Ellisia. Bentham (3), who first 
contrasted Ellisia with Nemophila, laying chief emphasis upon the 
presence or absence of auricles, clearly questioned the value of 
this distinction in the following words: 

ee . in some instances the sinuses (as in some Campanulaceae) are furnished 
with reflexed appendages, resembling the erect divisions of the calyx in form, 
but smaller in size. ... these divisions do not indicate any organic modifica- 
tions in the composition of the calyx, but are merely owing to the prolongation 
of the united lateral nerves of two adjoining sepals. . . . The character derived 
from this circumstance must consequently be inconstant, and have little or no 
relation to general habit . . . and, if that be really the only distinction between 
Nemophila and Ellisia, it proves the expediency of uniting these two genera 
..- Nemophila and Ellisia, when taken together, are a natural group, but are 
separated by a purely artificial character.” 

However, Bentham kept the genera separate in this and in a 
later (4) treatment. The two genera were actually merged by 
Baillon (2) who, without comment but doubtless influenced by 
Bentham’s remarks, placed all the species of Nemophila under 
Ellisia, but did not make the necessary nomenclatorial recombina- 

tions. Chandler (6), in his excellent revision of Nemophila, 
noted that, “The question of the relation of Nemophila to Ellisia 
is vital, but must be left for future consideration.” 

The auricles of certain species of Nemophila, particularly N. 
pulchella, are frequently obsolete, so that Brand (5) cited under 
both genera specimens referable to this one species. Many 
specimens of Ellisia Nyctelea, type species of its genus, show occa- 
sional sepaloid teeth which are scarcely distinguishable from 
auricles. 

Additional distinctions which have been used to separate the 
two genera are these: (1) the non-enlargement of the fruiting- 
calyx in Nemophila, its marked accrescence in Ellisia; (2) the 
presence of a deciduous cap of colorless cells (the “caruncle,” 
“cealyptra” or “cucullus’’) at the chalazal end of the mature seed 
in Nemophila, its complete absence in Ellisia; (3) the presence of 
corolla-scales in Nemophila, a pair at the base of each filament, as 
opposed to their obsolescence or absence in Fllisia; and (4) the 
fact that the corolla usually exceeds the calyx in Nemophila but 
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is shorter than the calyx in Ellisia. A detailed consideration of 
this formidable array of differences, however, leads to the dis- 
covery of important contradictions in all of them. 

The calyx of Nemophila breviflora, N. Kirtleyi and N. phace- 
lioides, especially, is more strongly accrescent than that of Ellisia 
chrysanthemifolia or E. micrantha, whereas the calyx of all species 
of both genera enlarges to some degree in fruit. Nemophila 
aurita and N. racemosa entirely lack the distinguishing cucullus on 
the seed, and that on the seed of N. breviflora, N. microcalyx and 
N. phacelioides is reduced and persistent. The interstaminal 
scales in species of Ellisia are often more conspicuous than the 
squamae in certain collections of Nemophila, many of whose 
species have forms with the scales reduced to pubescent lines or 
quite obsolete. The corolla of N. breviflora is definitely shorter 
than the calyx, that of N. parviflora, N. pedunculata and varieties 
of N. pulchella often scarcely exceeds it, and that of Ellisia mem- 
branacea and E. chrysanthemifolia is distinctly longer than the 
calyx. None of these characters, then, is without striking excep- 
tions which would seem to diminish the height of the traditional 
generic barriers. 

Whereas Nemophila has not been sectionally divided by any- 
one, its members usually being keyed out on artificial characters, 
Ellisia has been recognized as a compound group consisting of 
section Euellisia Gray and section Eucrypta (Nutt.) Gray. The 
chief criteria employed by Nuttall (14) in founding Eucrypta as 
a genus were, first, its unique habit of bearing ovules upon both 
outer and inner faces of the placentae, and, secondly, the produc- 
tion of two very distinct types of seed in the inner and outer 
chambers thus formed. The subsequently discovered EF. mi- 
crantha breaks down the second character because its seeds are 
homomorphic, but Brandegee’s detection of the occasional pres- 
ence of ovules on the side of the placentae away from the true 
locule has led to the association of this species with those which 
were known to Nuttall and included by him in Eucrypta. The 
fact that Bentham described Ellisia (Eucrypta) chrysanthemifolia 
as a congener of EF. (Euellisia) Nyctelea without noting the pres- 
ence of the “hidden” ovules and continued to maintain this posi- 
tion for the species even after this peculiarity had been pointed 
out, undoubtedly exerted a marked effect upon treatments by 
contemporary and later botanists. 

The fruit and seed characters of Eucrypta are, in the writer's 
opinion, of more diagnostic weight than the presence or absence 
of appendaged calyx-sinuses in determining natural generic lines, 
as is admirably shown by the fluctuation of the auricle character 
within Nemophila and Hydrophyllum. Green (8) has adequately 
summed up the reasons for restoring Eucrypta to generic rank, in 
the following statement: 

“These plants are not at agreement with Hilisia in habit. But if they 
were, capsules of such remarkable structure, and with seeds of two sorts so 
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strikingly dissimilar, neither sort answering to those of Ellisia or of any other 
Hydrophyllaceous genus, must, it seems to the writer, establish strongly enough 
a genus which was long ago well defined by an eminent authority. The name 
(meaning ‘well hidden’) is very admirably appropriate; for the pair of flat- 
tened seeds (rarely by the abortion of one ovule, solitary) which lie between 
the wall of the valve and its placenta, are so closely sealed as to have escaped 
the detection of that great botanist, the late Mr. Bentham, into whose hands 
one or both of the species fell at an earlier date than that of Mr. Nuttall’s 
treatment of them, and who therefore described the plant as if it had been a 
real Ellisia.” 

In addition, the species which possess this peculiar condition of 
ovule formation also agree closely in their usually delicate habit, 
in the viscid and aromatic condition of their dissected, fern-like 
foliage, in the hispid pubescence, in their relatively complicated 
cymose inflorescence and in their narrow and rather shallowly 
divided calyx and corolla. Their distribution, chiefly in the arid 
portion of the southwestern United States, is comparable and 
suggests a common Mexican origin for the group. In the light of 
the foregoing arguments, the writer proposes to follow Nuttall 
(14), Greene (8), Heller (10, 11), Abrams (1) and Rydberg 
(16) in recognizing Eucrypta as a valid genus. 

Because fruit and seed characters have been given so much 
weight in the genus Phacelia, and especially in the neighboring 
family Boraginaceae, the writer anticipated that something of 
value might be revealed by a comparison of the seeds of those spe- 
cies comprising Ellisia section Euellisia with those of Nemophila. 
The seeds of Ellista Nyctelea, E. membranacea, Nemophila aurita 

and N. racemosa were found to be nearly globose and regularly 
reticulate or alveolate, and entirely devoid of any cucullus. 
Those of the remaining species of Nemophila, on the other hand, 
were mostly ovoid, smooth or tuberculate and variously pitted, 
but never either reticulate or alveolate, and always with a cu- 
cullus. The capsules of Ellisia membranacea, Nemophila aurita and 
N. racemosa are armed with stout prickles and bristles, a 
condition not duplicated elsewhere in the tribe Hydrophylleae. 
Furthermore, these three species agree in the possession of a 
peculiar scandent habit, the prickly armature of the stems and a 
closely comparable geographic range, which again points to a 
southern origin. These facts appear to confirm the suggestion 
that this group is a natural one. The close resemblance of the 
three species was intimated by Greene (9), who transferred 
Ellisia membranacea to Nemophila with the remark that this species 
is, “Thoroughly congeneric with N. racemosa; only empirically 
placed under ‘Ellisia, notwithstanding the absence of calyx- 
bractlets.” Similarly, Jepson (12), while restoring this species 
to Ellisia, referred to the same plant as, “In vegetative habit 
strikingly similar to Nemophila aurita.” 

The generic name Pholistoma was proposed by Lilja (13) with 
Nemophila aurita Lindl. as its type species. Although he based 
the genus chiefly upon minor characters, the name was effectively 
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published and a recognizable type species designated, so that 
it is available for further use. The writer proposes to take up 
Pholistoma for Ellisia membranacea, Nemophila aurita and N. race- 
mosa (appropriate recombinations are to be included in a further 
paper on Pholistoma) because if they were thrown, collectively, 
into either Nemophila or Ellisia, because of their resemblance to 
certain species of each genus, the generic characters would be 
so weakened that Nemophila and Ellisia would have to be re- 
garded as a single, unwieldy group, to be known henceforth by 
the Linnean name of Ellisia. Their segregation, it is believed, 
will achieve a more natural arrangement within the tribe, and 
free both Ellisia and Nemophila of discordant elements. 

With the removal of section Eucrypta and the transference of 
one species to Pholistoma, Ellisia is restricted to the original 
species, £. Nyctelea, and so becomes a monotypic genus as it was 
known to Linnaeus. Its globose reticulate seeds are closely 
similar to those of Pholistoma, but it lacks the scandent habit, 
possesses a pubescent rather than a prickly stem, an unarmed 
capsule, and a very small, tubular-campanulate corolla. The 
predominantly temperate eastern American distribution of Ellisia 
Nyctelea, although outlying stations occur in the plains area of 
western Montana and of northeastern New Mexico, contrasts 
strikingly with the southwestern occurrence of Pholistoma, and 
indicates that the separation has been one of long duration. The 
fact that the corollas are narrowly campanulate and usually 
shorter than the calyx suggests an affinity, pointed out by Ryd- 
berg (16), with Nemophila breviflora, which, however, has quite 
different pitted and cucullate seeds, and with Eucrypta, which 
differs in its viscid herbage, more numerous flowers, weakly 
enlarging calyx, falsely pentalocular capsule, smooth or corru- 
gated seeds and its widely different ecological and geographical 
range. The maintainence of Ellisia as a monotypic genus, then 
appears to be a satisfactory alternative to the dubious policy of 
including the very unlike species of Nemophila, Pholistoma, Ellisia 
and possibly even Eucrypta within the same genus. If all of 
these were merged, it would be exceedingly difficult to justify 
the exclusion of Hydrophyllum from the amorphous group which 
thus would be created. 

Pollen morphology and chromosome number, it was hoped, 
might afford additional evidence as to phylogenetic relationships 
within the tribe. Preliminary and unpublished results seem to 
indicate, however, that a general similarity in microspore struc- 
ture and in chromosomal complement prevails throughout the 
group. 

The foregoing discussion can now be summarized in the form 
of a key to the genera as they are accepted by the writer, and 
which will be treated individually in revisionary papers which 
are either completed or in the course of preparation. 
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Key TO THE GENERA 

Perennial or biennial; leaves chiefly basal and all alter- 
nate; flowers numerous in scorpioid and often con- 
gested cymes; stamens exserted ................-.. 1. Hydrophyllum lL. 

Annual; leaves chiefly cauline, at least the lowest pair 
usually opposite; flowers solitary or several in loose 
simple or panicled cymes; stamens included. 

Herbage variously pubescent, bristly, prickly or gla- 
brate, but neither viscid nor scented; ovules borne 
only on the axial face of the placentae. 

Seeds lacking a cucullus, nearly globose and regu- 
larly reticulate or alveolate. 

Succulent, scandent herbs with prickly stems; co- 
rolla exceeding calyx; capsules armed with stout 
DricklesvOPr -OLISUIES 4.2% asda 2 tener hee sas ows 2. Pholistoma Lilj. 

Flaccid herbs with hispid or glabrate stems; co- 
rolla exceeded by calyx or barely equalling it; 
capsules pubescent but unarmed .............. 3. Ellisia L. 

Seeds cucullate, mostly ovoid and smooth or tubercu- 
late, often pitted and scrobiculate, but neither 
reticulate nor alveolate ....................... 4. Nemophila Nutt. 

Herbage viscid and scented; ovules borne on both axial 

LS 

and abaxial faces of the placentae ............... 5. Hucrypta Nutt. 

Department of Botany, 
University of California, Berkeley, 

August 28, 1938. 
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A NOTE ON THE OCCURRENCE OF SALVIA 
IN THE NEW WORLD 

Cart EruineG 

The subgenus Calosphace of Salvia includes nearly five hun- 
dred species, and, due to the localized nature of many of the 
species, each venture from the beaten path within the tropics 
brings new species to light. This large group is homogeneous 
but nevertheless separable into a series of species constellations 

ninety-two in number. These 
vary in size from monotypic 
groups to groups of forty spe- 
cies or more. Each gives the 
impression of an immediate 
origin from a single source 
through means other than hy- 

—a bridization, as though through 
CSE a i a ae es: a spe- 

y cies. In general the species 
--= are TT which Here them ie of 

1 PEO the same growth form with 
‘ . essentially similar habits of 

inflorescence. They have flow- 
ers of essentially the same 
conformation, which differ 
nevertheless in size and pro- 
portion. Such constellations 
differ among themselves by 
differences in habit, in inflores- 
cence and in the details of 
flower structure. Each sug- 
gests a species group of close 
relationship and not improb- 

a SS ably form coenospecies in the 
Fic. 1. Chart showing the principal sense of Turesson. I have 
eae areas of Labiatae in the tcated them as sections. 

The distribution of Salvia 
subgenus Calosphace in the New World is characteristic of most 
of the genera of Labiatae which are confined to the New World. 
The distribution of those genera which are also Eurasian is of a 
different nature and will be dealt with in a later paper. While 
it is true that the genus ranges continuously from the Great 
Lakes to the plains of Argentina it is concentrated in three prin- 
cipal areas of wide extent and three small subsidary areas which 
are characterized by endemism. The first mentioned are the 
highlands of Mexico, particularly the central portion, the north- 
ern Andes and the Brazilian highlands. The subsidiary areas 
which are characterized in some degree by endemism are the 
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Fic. 3. ae ae showing the distribution of Salvia, subgenus Calosphace, 
sections Micranthae, Tubiflorae, Purpureae and Rudes 
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Fic. 4. Chart showing distribution of Salvia, subgenus Calosphace, sections 
Chariantha and Angulatae. 

highlands of British Guiana, the mountains of Haiti and the 
mountains of Cuba (including the Isle of Pines). The areas 
of distribution of the sections are usually restricted and are 
generally one of three types. The first is illustrated by the 
sections Chariantha, Flocculosae and Tomentellae. In this case spe- 
cies of the Mexican highlands find close counterparts in species 
of the Andes, particularly of Ecuador and Peru. The second 
is illustrated by the sections Albolanatae, Curtiflorae and Rudes. In 
this case species of the Mexican highlands find close counterparts 
in the highlands of Brasil, but not in the Andes. The third case is 
largely a Caribbean distribution in which the section occurs more 
or less continuously in the islands of the Caribbean and the 
isthmus or the northern part of South America, usually at lower 
elevations. This is illustrated by such sections as Micranthae, 
Tubiflorae and Purpureae. Only the large section Angulatae is 
general throughout most of these areas. 

Not only Salvia subgenus Calosphace but most of the genera of 
Labiatae which are confined to the New World (in contrast, for 
example, to those which are circumpolar) conform to this pat- 
tern; the significance of this fact is unknown. 

University of California at 
Los Angeles, April 20, 1938. 
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NOTES ON THE GENUS ARCTOSTAPHYLOS? 

A. E. WIrsLANDER AND BeEryt O. SCHREIBER 

In the mapping of the vegetation types of California and 
western Nevada, the species of Arctostaphylos, because of their 
widespread abundance throughout most of the region and be- 
cause of their great variation, have presented a difficult problem. 
It has been necessary, in supervising this mapping project dur- 
ing the past twelve years, to devote much time to the study of 
this genus in the field. In this study we have had the coopera- 
tion of the late Dr. Harry S. Yates, botanist of the project, and 
the active assistance of every field worker on the survey. The 
senior author has also had invaluable advice and assistance from 
Dr. W. L. Jepson, of the University of California, not only per- 
taining to Arctostaphylos but to many other botanical problems 
concerning the vegetation survey. 

In differentiating the species of Arctostaphylos the presence or 
absence of a burl at the base of the stem and the character of the 
nascent inflorescences have proved most valuable. These char- 
acters have not been extensively noted or used by previous work- 
ers in this genus. 

The presence of a burl is related to the capacity of a species 
to sprout following fire or cutting. Dr. W. L. Jepson in 1916 
pointed out the sprouting character of certain species in contrast 
to the nonsprouting character of others and suggested the value 
of this criterion for differentiating species (MaproNo 1: 3-11. 
1916). In 1922 he further developed the use of this character 
as a basis for species differentiation (Maprono 1: 76-77. 1922). 
The senior author, as a student of Dr. Jepson, had become ac- 
quainted with this behavior of Arctostaphylos in the Mount Tamal- 
pais region. When he was assigned to map the vegetation of the 
state in 1926 and was requested at the same time to determine 
the sprouting capacity of each species of the chaparral because 
of its practical bearing on the construction and maintenance of 
firebreaks, “sprouting” or “nonsprouting”’ became the first point 
of observation in the field identification of all trees and shrubs 
encountered. A record of this character was entered on the field 

1 Contribution No. 1 from the Vegetation Type Map Herbarium of the 
Forest Survey Division of the California Forest and Range Experiment Sta- 
tion. The senior author is in charge of the Forest Survey; the junior author 
is supervising botanist, Project No. 365—03-3-35, conducted under the auspices 
of the Works Progress Administration. 

[ While this article was in press, Dr. W. L. Jepson, to whom a copy of the 
manuscript was submitted for criticism on November 17, 1938, published two 
papers, “Embryonic Panicles in Arctostaphylos” (Erythea 8: 97. December 
22, 1938) and “Three New Californian Arctostaphyli” (l.c. 8: 99). The use of 
my name as co-author of A. pilosula Jepson & Wieslander, A. rudis Jepson & 
Wieslander, and A. silvicola Jepson & Wieslander was unauthorized and with- 
out my knowledge or consent. A. E. WiesLanpber. | 
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Fic. 1. Arctostaphylos glandulosa. Development of the burl in a typical 
sprouting species. 

label of each herbarium specimen collected. The sprouting char- 
acter is, in most instances, readily observable but may be ob- 
secured because of lack of evidence of fire. For this reason field 
workers were often confused. Either sprout regeneration was 
lacking because no fire or cutting had taken place since the seed- 
ling stage or else the layering habit of many of the species was 
mistaken for sprouting. In an effort to clear up this difficulty we 
were rewarded by the observation that the burl is not a reaction 
of the species to mutilation by fire or cutting, as many have 
understood it to be, but a normal structure which appears early 
in the life of the seedling as a few nodules, develops steadily with 
increasing age, and ultimately attains a diameter of a foot or 
more, even where fires have never occurred. The exterior sur- 
face of a large, well developed burl is simply an aggregation of 
latent buds, which sprout as a result of injury by fire or other 
agencies. Fire may affect the size and shape of the burl, but is 
not responsible for its existence. The nature and development 
of the burl in a typical sprouting species is shown in text figure 1. 
Since, therefore, the presence of the burl can be observed even in 
very young plants, its value as a taxonomic criterion is greatly 
enhanced. 

Nascent inflorescences as shown in text figure 2 develop in 
most species of Arctostaphylos during the early summer and re- 
main in this dormant condition until just prior to blooming. In 
the warm coastal belt of California these structures emerge from 
the dormant condition soon after the fall rains which initiate 
growth, but at higher and cooler elevations they remain dormant 
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until spring. The value of this character in segregating species 
was first called to our attention in 1931 by Mr. H. A. Jensen, who 
is associated with us on the type mapping project. On the 
Hoaglin Quadrangle in Trinity County Mr. Jensen found this 
character useful in differentiating A. manzanita Parry, A. canescens 
Eastw., and A. viscida Parry, none of which forms a burl.  Al- 
though previous use has not been recorded in the literature, Dr. 
Jepson has informed the senior author that he also had noted the 
value of the nascent inflorescence character of many of the man- 
zanitas in the Napa region. The usefulness of this character is 
enhanced by the fact that it is observable over a very long period 
each year. During subsequent mapping work it has proved an 
excellent field character for differentiating many of the species. 
In the following descriptions, special reference is made to the 
presence or absence of burls and to the nature of the nascent 
inflorescences. 

The type collections are filed in the Vegetation Type Map 
Herbarium, California Forest and Range Experiment Station, 
located in the University of California Herbarium at Berkeley. 
Isotypes have been distributed to the United States Forest Ser- 
vice Herbarium, the United States National Herbarium at Wash- 
ington, D. C., and the University of California Herbarium. In 
citing specimens the following symbols represent the various her- 
baria consulted: VTM, Vegetation Type Map Herbarium; UC, 
University of California Herbarium; D, Dudley Herbarium, Stan- 
ford University; CAS, California Academy of Sciences, San 
Francisco. 

ARCTOSTAPHYLOS SILVICOLA sp. emend. A. silvicola Jepson and 
Wieslander, Erythea 8: 101. 1988. 

Silvery gray shrub, 20-25 dm. high; no burl formation at 
base; bark smooth, deep dark red; branchlets densely gray- 
canescent with soft hairs; leaves elliptic to oblong-elliptic, obtuse 
or apiculate at the apex, rounded-cuneate at the base, densely 
gray-canescent, or occasionally glabrate, 15-40 mm. long, on 
petioles 3-8 mm. long; nascent inflorescence (text fig. 1, b) short, 
9-13 mm. long, sessile or on peduncles 2—4 mm. long, campanu- 
late, pendulous or slightly spreading, 1-3 in a cluster, bracts 
leafy, lanceolate, 4-12 mm. long, the tips slightly recurved, 
densely canescent, gray green, tinged pink; flowers white, 5-6 
mm. long, on glabrous or hairy pedicels; ovary glabrous or rarely 
hairy; berry globose, slightly depressed at the apex, 5-10 mm., 
orange brown, glabrous, rarely slightly hairy; nutlets separate. 

Distribution. Ridges above Mount Hermon and Bonnie Doon, 
Santa Cruz County, on marine sand deposits, associated with 
Pinus ponderosa, Arctostaphylos tomentosa, Adenostoma fasciculatum, 

Ceanothus Ferrisae, Ericameria ericoides, and Lupinus albifrons. 
Specimens to verify range. Santa Cruz County: Mount Her- 

mon, A. E. Wieslander 277 (VTM 2467) ; near Bonnie Doon, H. S. 
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Yates 5020 (VTM 8019); Big Trees, C. W. Hanks 169 (VTM 
8730); Mount Hermon, H. FE. McMinn 1699 (D); Ben Lomond, 
A.D. E. Elmer 4606 (D, CAS) ; near Tuxido, April 17, 1904, W. R. 
Dudley (D, CAS); Scott’s Valley, L. R. Abrams 10903 (D); near 
Eccles, June 27, 1897, W. R. Dudley (D, CAS); above Bonnie 
Doon, March 29, 1899, W. R. Dudley (D); Glenwood, Feb. 7, 
1914, Horace Davis (CAS) ; Mount Hermon Ridge, Beryl Schreiber 
2567 (VTM 238756); Felton (Mount Hermon Ridge) C. M. Bel- 
shaw 1482 (VTM 138639); Mount Hermon, A. EF. Wieslander 701 
(VTM 17279). 

Arctostaphylos silvicola may be distinguished from A. canescens 
Eastw. by its smaller, elliptic leaves. The nascent inflorescence 
of A. silvicola is usually pendulous, although occasionally slightly 
spreading, and the tips of the bracts tend to recurve, whereas in 
A. canescens they are generally erect or spreading on arcuate 
peduncles. The ovary and fruits of A. silvicola are glabrous, 
rarely hairy, while in A. canescens the ovary is densely long white- 
hairy and the fruits are usually pubescent or sometimes slightly 
glandular, or glabrate with a glaucous bloom. 

Arctostaphylos silvicola forms large silvery gray masses in the 
chaparral and is the dominant member of the vegetation growing 
under Pinus ponderosa. It also occurs in nearby pure stands as a 
fire type replacement of Pinus ponderosa in these localities. 

ARCTOSTAPHYLOS RUDIS sp. emend. A. rudis Jepson and Wies- 
lander, Erythea 8: 100. 1938. 

Low shrub, to 15 dm. high, forming burls at the base and fre- 
quently on the lower branches; bark reddish brown, rough and 
shreddy; branchlets finely grayzpubescent; leaves elliptic to ob- 
long, occasionally oval, usually rounded at the base, or occasion- 
ally truncate, apiculate or obtuse at the apex, glabrous or lightly 
pubescent especially on the young leaves, bright green, 15-30 
mm. long, on pubescent petioles 83-6 mm. long; nascent inflores- 
cence (text fig. 2,e) short, oblong, 5-6 mm. long, 1—3 at the tips 
of the branchlets, pendulous, bracts mostly scalelike, ovate to 
awl-shaped, acute or acuminate, when acuminate the tips re- 
curved, 2-3 mm. long, reddish or pale green, finely pubescent; 
flowers 5-6 mm. long, on glabrous pedicels, pinkish; ovary gla- 
brous; fruit globose, 9-11 mm. wide, glabrous, light brown or 
reddish brown when mature; nutlets separate. 

Distribution. Dune sands near Oceano, San Luis Obispo 
County, south in the vicinity of Lompoc, Santa Barbara County, 
150-600 feet elevation, associated with such plants as Arctosta- 
phylos pechoensis var. viridissima, Ceanothus dentatus var. impressus, 
Rhamnus californica, Adenostoma fasciculatum, Salvia mellifera, and 

Ericameria ericoides. 
Specimens to verify range. Sawn Luis Osispo County: Oceano, 

N. French 663 (VTM 13592); near Los Berros, A. E. Wieslander 
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136 (VTM 2528). Santa Barsara County: Corralillos Canyon, 
A. E. Wieslander 577 (VTM 12520); Surf, G. E. Sindel 179 (VTM 
8390); Burton Mesa, H. S. Yates 6534 (VTM 19229); Lompoc 
Mesa, A. E. Wieslander 235 (VTM 2286); Burton Mesa, H. L. 
Mason 11770 (UC); Lompoc, March 8, 19387, E. Denys Rowe 
(UC); Lompoe Moor, Ralph Hoffmann 376 (CAS) ; 4 miles south- 
east of Lompoc, Rowana S. Ferris 7605 (D); Lompoc Mesa, Beryl 
Schreiber 2562 (VTM 28749); Lompoc Mesa, A. E. Wieslander 
644 (VTM 15478); Point Sal, A. E. Wieslander 8138 (VIM 
23744). 

Arctostaphylos rudis is distinct from all other coastal man- 
zanitas which form burls. The shaggy fibrous bark separates it 
from the A. glandulosa Eastw. group and the small, elliptic, gla- 
brous or glabrate leaves distinguish it from the A. tomentosa 
Lindl. group. The nascent inflorescences including the pedun- 
cles are shorter and more slender than in either the A. tomentosa 
or the A. glandulosa complex, and the fruit is glabrous, polished, 
considerably larger, and more profuse. 

Arctostaphylos morroensis sp. nov. 

Frutex 15-20 dm. altus; caudex etumescens; cortex asper 

laciniosus porphyreus vel cinereo-fuscus; ramuli pubescentes pilis 
adpressis, densis brevibus, interdum pilis longis rigidis admixtis ; 
folia 15-30 mm. longa oblonga vel raro elliptica, plerumque 
truncata, aliquando basi subcordata vel raro rotunda, apice 
plerumque apiculato, aliquando obtuso, flavovirentia vel cinereo- 
viridia, subtus dense tomentosa supra sparse pilosa vel glabra; 
petioli 2-4 mm. longi; inflorescentia nascens 7-9 mm. longa soli- 
taria numerosave in axillibus foliorum superiorum aggregata; 
bracteae foliaceae, lanceolatae minute pubescentes, aliquando 
pilis rigidis admixtis; pedicelli glabri; corolla alba vel puniceo- 
tincta 5-7 mm. longa; ovarium dense pubescens; drupa matura 
diametro 10 mm. globosa vel paullo depressa, aurantiaco-ferru- 
ginea, sparse pubescens; pyrenae liberae. 

Shrub 15-20 dm. high; no burl formation at the base; bark 
rough and shreddy, red brown or gray brown; branchlets ap- 
pressed-pubescent, and with dense, short, or long bristly hairs, or 
the latter lacking; leaves oblong to rarely elliptic, 15-30 mm. 
long, usually truncate but frequently subcordate or rarely rounded 
at the base, apex usually apiculate but occasionally obtuse, on 
petioles 2-4 mm. long, yellowish green or gray green, densely 
tomentose on the under surface, sparingly pubescent to glabrous 
above; nascent inflorescence (text fig. 2, a) short, campanulate, 
10-14 mm. long, 1 to several, clustered in the upper leaves, 
mostly pendulous, bracts leafy, lanceolate, 7-9 mm. long, and 
finely pubescent, coarsely bristly or bristles lacking; flowers 
white to pink tinged, 5-7 mm. long, on glabrous pedicels; ovary 
densely pubescent; fruit globose, or slightly flattened, orange 
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brown when ripe, 10 mm. in diameter, lightly pubescent; nutlets 
separate. 

Types. Nascent inflorescence: south of Morro Bay (Hazard 
Canyon), San Luis Obispo County, 200 feet elevation, October 7, 
1938, Beryl Schreiber 2554 (VTM 23740). Flowering specimen: 
0.4 mile north of Hazard Canyon (south of Morro Bay), 200 
feet elevation, January 31, 1936, Ben Bolt 561 (VTM 138800). 
Fruiting specimen: south of Morro Bay (Hazard Canyon), 250 
feet elevation, May 12, 1986, A. E. Wieslander 6359 (VTM 15468). 

Distribution. Sandy hills south of Morro Bay, 100-400 feet 
elevation, associated with Adenostoma fasciculatum, Salvia mellifera, 
Lotus scoparius, and Ericameria ericoides. 

Specimens to verify range. San Luis Osispo County: Morro 
Bay, A. E. Wieslander 640 (VTM 15469); Hazard Canyon, A. E. 
Wieslander 647 (VTM 17235); Los Osos Ranch, N. French 709 
(VTM 14085); Osos Creek, B. Bolt 541 (VTM 138783); Valencia 
Peak, B. Bolt 644 (VTM 14631); Morro sands, Alice Eastwood 
14945 (CAS) ; Haynes Ranch, Morro Bay, July, 1912, Mary Page 
Ingalls (CAS); road to Pecho, Alice Eastwood 15107 (CAS, D); 
Morro Bay on road to Pecho, February, 1929, Gertrude Sin- 
sheimer (UC, D). . 

Arctostaphylos morroensis may be distinguished from Arctosta- 
phylos tomentosa by the absence of a burl at the base of the 
shrubs. In all of the A. tomentosa series burls were formed even 
on the young seedlings, these developing into great massive 
growths on the mature plants. The nascent inflorescences of A. 
morroensis are campanulate, while those of A. tomentosa are ob- 
long and more rigid or spikelike. Characteristically the leafy 
bracts in A. morroensis are coarsely bristly ciliate but these bristles 
are occasionally lacking. The bracts of A. tomentosa are usually 
merely pubescent. The pedicels in A. morroensis are glabrous, 
whereas in A. tomentosa they are pubescent. 

Arctostaphylos morroensis is the common shrub in the chapar- 
ral at the south end of Morro Bay, frequently forming compact 
masses over extensive areas. It has been reported as far south 
as Valencia Peak, 2.5 miles south of the type locality (B. Bolt 644 
(VTM)). The specific name is derived from the locality where 
the species is found. 

Arctostaphylos otayensis sp. nov. 
Frutex erectus, 10-25 dm. altus; caudex etumescens; cortex 

laevigatus, atroruber; ramuli breves glandulosi-pilosi; folia 13- 
35 mm. longa elliptica vel oblonga, apice acuto apiculatove basi 
rotunda vel raro truncata utrinque minute pubescentia sub micro- 
scopio glandulosa raro glabrata cinereo-viridia vel flavovirentia ; 
inflorescentia nascens breve oblonga 10-20 mm. longa, 3-8, in 
apicibus ramulorum terminalis, foliis supremis proxissimis sub- 
tendita, erecta vel alabastris crescentibus paullo arcuato-adcen- 
dens; bracteae 3-15 mm. longae foliaceae, glanduloso-pilosae ; 
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pedicelli glanduloso-pilosi; drupa 5-8 mm. diametro globosa pal- 
lidissimo-ferruginea, nitida glabra, sparse pilosa vel sub micro- 
scopio glandulosa; pyrenae liberae per occasionem in nucem 
osseam coalescentes. 

Erect shrub, 10-25 dm. high; no burl formation at base; bark 
smooth, dark red; branchlets short glandular-hairy; leaves 
elliptic to oblong, acute or apiculate at the apex, rounded or 
rarely truncate at the base, 13-35 mm. long, on petioles 4-7 mm. 
long, finely pubescent on both surfaces and microscopically 
glandular, rarely glabrate, gray green or yellowish green; 
nascent inflorescence (text fig. 2, d) short oblong, 10-20 mm. 
long, 8-8 in a cluster at the tips of the branches, closely sub- 
tended by the leaves, erect or slightly curved upwards as the 
buds develop, bracts leafy, lanceolate, 3-15 mm. long, glandular- 
hairy, green, tinged red, or yellow green; flowers white, 5-7 mm. 
long, on glandular—hairy pedicels; ovary glandular—hairy or 
sparsely glandular-hairy; berry globose, 5-8 mm. wide, very pale 
brown, shining, glabrous, sparsely hairy, or microscopically 
glandular; nutlets separate, or coalesced into a solid nut. 

a i r ty F Ke aD , 

Fic. 2. Nascent inflorescences in Arctostaphylos: a, A. morroensis; b, A. 
silvicola; c, A. pilosula; d, A. otayensis; e, A. rudis. 

Types. Nascent inflorescence: Otay Mountain, San Diego 
County, 3200 feet elevation, November 8, 1937, H. A. Jensen 437 
(VTM 223879). Flowering specimen: Otay Mountain, 3000 feet 
elevation, January 23, 1934, A. E. Wieslander 350 (VTM 3476). 
Fruiting specimen: San Ysidro Mountains (on Otay Mountain), 
1800 feet elevation, June 11, 1935, A. E. Wieslander 552 (VTM 
12510). 

Distribution. In chaparral on Otay Mountain, San Diego 
County, 1800-8600 feet elevation, associated with Adenostoma 
fasciculatum, Arctostaphylos glandulosa, Rhus laurina, Ceanothus cras- 

sifolius, Chamaebatia foliolosa var. australis, and at the elevation of 
1800 feet in the Tecate cypress association associated with Arcto- 
staphylos bicolor, A. glandulosa, Cercocarpus betuloides, Comaro- 
staphylis diversifolia, and Chamaebatia foliolosa var. australis. 

Specimens to verify range. San Dirco County: Otay Moun- 
tain, A. E. Wieslander 851 (VTM 38277); N. French 279 (VTM 
4.936). 



Piate 4, Buri FORMATION AND EFFECTS OF FIRE ON ArcTrosTapHyLos. Fig. 1. 
Arctostaphylos rudis showing shreddy bark and burl formation at base. 
Fig. 2. Arctostaphylos glandulosa (foreground) sprouting from burls after 
fire; Arctostaphylos otayensis (background) killed by fire. 
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Arctostaphylos otayensis, although resembling A. glandulosa in 
many respects, differs from that species in that no burls are 
formed and the plants are, therefore, killed outright by fire (pl. 
4,fig.2). The fruit of A. otayensis is characteristically small and 
very pale brown in color, shining, microscopically glandular, and 
usually glabrous but occasionally sparsely hairy. In A. glandu- 
losa the fruits are red brown in color when ripe and usually very 
viscid, or glands lacking. The specific name is derived from the 
type locality, Otay Mountain. 

ARCTOSTAPHYLOS PILOSULA sp. emend. A. pilosula Jepson and 
Wieslander, Erythea 8: 101. 1938. 

Erect shrub, 10-30 dm. high; no burl formation at the base; 
bark dark red brown, smooth; branchlets pubescent, and with 
long or short bristly hairs, or these sparse, or occasionally lack- 
ing; leaves oblong, elliptic to ovate, 15-45 mm. long, on petioles 
5-9 mm. long, truncate or rounded at the base, rarely subcordate, 
occasionally small teeth at the base, apex apiculate, or merely 
acute, glaucous green or yellow green, (bright green in one form 
from Sycamore Springs, branches then densely long hairy), 
glabrous, or sparsely pubescent on both surfaces, young leaves on 
new twigs densely silvery-tomentose; nascent inflorescence (text 
fig. 2, c) short, campanulate, 10-14 mm. long, 1-2- rarely 3- 
clustered at the tips of the branches, mostly pendulous, bracts 
leafy, 5-14 mm. long, lanceolate, finely pubescent to glabrous, 
and usually with coarse bristles but these occasionally sparse or 
lacking, bright green, tinged reddish, or glaucous green; flowers 
white, tinged pink, 4-7 mm. long, on glabrous or slightly hairy 
pedicels; ovary usually glabrous (except in one form from near 
Los Berros) ; berry depressed globose, 8-10 mm. wide, glabrous, 
orange brown or red brown, usually with blue-black vertical 
stripes when mature; nutlets separate. 

Distribution. Chaparral areas of San Luis Obispo County, 
200 to 8600 feet elevation, associated with shrubs of Adenostoma 
fasciculatum, Salvia mellifera, Eriogonum fasciculatum, Lotus sco- 
parius, and in the La Panza range associated with Pinus Coulteri. 

Specimens to verify range. San Luis Oxsispo County: Dove, 
D. I. Axelrod 555 (VTM 17461); Edna, A. E. Wieslander 646 
(VIM 17284); Price Canyon, H. C. Lee 427 (VTM 14053); 
Indian Knob, H. C. Lee 392 (VTM 14019); Sycamore Springs, 
A. E. Wieslander 580 (VTM 12522); Los Berros Creek, H. C. Lee 
425 (VTM 14051); Summit, H.C. Lee 242 (VTM 15247); Porter 

Ranch, C. M. Belshaw 1690 (VTM 14817); Suey Creek School, 
H.C. Lee 618 (VTM 15682); Park Ranch, H. C. Lee 578 (VTM 
15593); Tar Springs Ranch, H. C. Lee 572 (VTM 15587); New 
District School, A. D. Gifford 820 (VTM 19640) ; American Can- 
yon, A. E. Wieslander 261 (VTM 2287); La Panza range, A. E. 
Wieslander 5388 (VTM 84384) ; La Panza, W. A. Peterson 652 (VTM 
19249); La Panza, D. I. Azelrod 588 (VTM 17467); Edna, Beryl 
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Schreiber 2561 (VTM 23747); Pozo, A. D. Gifford 800 (VTM 
19625). 

Arctostaphylos pilosula is one of the dominant species of man- 
zanita in the chaparral of San Luis Obispo County. There is 
great variation in color of foliage, the shrubs in different areas 
varying from glaucous green through gray-green to the bright 
green form from Sycamore Springs. The amount of pubescence 
also varies on the shrubs in a given area. The variants are re- 
tained in the same species on other characters. One peculiarity 
which field men first observed and used for identifying this 
species was the bluish-black vertical stripes on the mature fruit. 
This character has been noted on all fresh fruits, and, in the 
dried specimens on those fruits which have not become shriveled. 

ARCTOSTAPHYLOS Parryana Lemmon var. pinetorum (Rollins) 
comb. nov. A. pinetorum Rollins, Rhodora 39: 462. 1987. 

Branchlets, petioles, and inflorescence densely glandular- 
pubescent; nutlets usually separate. 

Distribution. Mountains of southern California, 5000 to 
8000 feet elevation, associated with such species as Pinus Jeffreyt, 
Pinus Lambertiana, Abies concolor, Quercus chrysolepis, Ceanothus 
cordulatus, and Castanopsis sempervirens; Uinta Mountains, Utah; 
Uncompahgre Plateau, Colorado. 

Specimens to verify range. Los ANagELEs County: Table 
Mountain, Joseph Ewan 9852 (CAS). San Bernarpino County: 
Butler Peak, A. E. Wieslander 568 (VTM 12512); Silver Creek, 
D. I. Axelrod 395 (VIM 9593); Lytle Creek, R. St: John wc? 
(VTM 1658); Summit Camp Baldy, J. S. Horton (VTM 122638) ; 
Big Bear, A. Lewis 124 (VTM 1659); Mill Creek, J. S. Horton 
(VTM 12264); Fawnskin Valley, A. E. Wieslander 569 (VTM 
12516); Santa Ana Cafion, S. B. Parish 19291 (UC, D); Bluff 
Lake, S. B. Parish 3708 (UC); Telegraph Peak, IJ. M. Johnston 
1540 (UC, D); Cucamonga Peak, I. M. Johnston 1580 (UC, D); 
Jenks Lake, P. A. Munz 12745 (UC); Dry Lake, J. Grinnell 2 
(UC); Bear Valley, S. B. Parish, June 1886 (UC, D); Mt. San 
Antonio, LeRoy Abrams 2703 (D). Riversipe County: Tahquitz 
Valley, H. A. Jensen 443 (VIM 22384). In addition to the 
above California localities are the following: 31 miles southwest 
of Whitewater, Uncompahgre Plateau, Mesa County, Colorado, 
Rollins 1928 (UC); Uinta Mountains, Utah (Rollins l.c. 463). 

The southern California plant is identical with that described 
by Rollins from the Uncompahgre Plateau, Colorado. As the 
Californian plants of this species so closely resemble A. Parryana 
of southern California in habit and their ranges intermingle it 
has been found necessary to reduce A. pinetorum to a variety of 
A. Parryana. The distinguishing character which differentiates 
the two is the glandulosity of the branchlets, petioles and in- 
florescence of var. pinetorum, whereas in A. Parryana they are 



Puate 5. Errecrs OF FIRE ON TWO SPECIES OF ARCTOsTAPHYLOS. Fig. 1. 
Arctostaphylos patula sprouting from burl after fire. Fig. 2. Arctostaphylos 
Parryana var. pinetorum killed after fire. 
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merely canescent. The nutlets in A. Parryana are most usually 
coalesced into a solid stone, while in var. pinetorum they are fre- 
quently separate. A. Parryana usually occurs between 4000 and 
6000 feet elevation while var. pinetorum is generally found at 
higher altitudes although their ranges frequently overlap. 

Arctostaphylos Parryana var. pinetorum of southern Cali- 
fornia has long been mistaken for A. patula Greene of the Sierra 
Nevada. However, A. patula forms a definite burl, whereas 4. 
Parryana var. pinetorum does not. This has been carefully 
checked by the field crews of the Type Map Survey and in no 
instance was a burl found. Layering does occur and might be 
mistaken for sprouts from a burl. After fire A. Parryana var. 
pinetorum is killed (pl. 5, fig. 2), while in A. patula regenera- 
tion takes place by sprouting from the burl (pl. 5, fig. 1). Lack 
of burl formation in A. Parryana var. pinetorum was observed also 
by Rollins in the Colorado plants. <A study of many southern 
California specimens both in the field and herbarium indicates 
that A. patula does not occur south of the Tehachapi Mountains. 

California Forest and Range 
Experiment Station, Berkeley, 

November 28, 1938. 

NOTES AND NEWS 

The following publication should be of special value to those 
interested in growing native California plants: Collecting and 
Handling of the Seeds of California Wild Plants, by N. T. Mirov 
and C. J. Kraebel, California Forest and Range Experiment Sta- 
tion, Forest Service, United States Department of Agriculture, 
Forest Research Notes No. 18, p. 1-27, 1987 (multigraphed). 
The preliminary part of the paper deals with methods of collec- 
tion, extraction and storage of native plant seed while the bulk 
of the text deals with germination experiments. Methods of 
hastening germination of refractory seeds are discussed. In the 
appendix seed and cultural data for some 250 California plants 
are summarized under the following headings: time of seed col- 
lecting; approximate number of seeds per pound; days between 
sowing and germination; highest germination percent obtained; 
treatment and cultural remarks. 

PROCEEDINGS OF THE CALIFORNIA BOTANICAL 
SOCIETY 

March 17, 1988. Meeting, Room 2093, Life Sciences Build- 
ing, University of California, Berkeley, at 8:00 P. M. The presi- 
dent, Mr. H. E. McMinn, occupied the chair. Lecture: ““Mada- 
gascar” by Mrs. Harold E. Kirby of Berkeley; illustrated by 
slides. 

April 28, 1938. Silver Jubilee Dinner at the Berkeley 
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Women’s City Club celebrating the twenty-fifth anniversary of 
the founding of the Society. Reported previously (Madrofio 4: 
239-240. 1938). 

October 20, 1988. Meeting, Room 20938, Life Sciences Build- 
ing, University of California, Berkeley, at 8:00 P.M. The presi- 
dent, Mr. H. E. McMinn occupied the chair. The meeting was 
devoted to reports on field observations during the past season, 
and on native plants in cultivation. Mr. McMinn turned the 
meeting over to Dr. Herbert L. Mason, the appointed leader of 
the discussion. Those taking part were: Mrs. H. P. Bracelin, 
specimens of unusual interest collected in South America by Ynes 
Mexia; Dr. Jens Clausen, exhibit of a white-flowered plant of 
Zauschneria, descended from two red-flowered California species ; 
Mrs. H. N. Hansen, exhibit of pink-flowered specimens of Penste- 
mon minor; Dr. Robert Hoover, habitat and distribution of the en- 
demic California grasses, Orcuttia and Neostapfia; Dr. Herbert L. 
Mason, exhibit of specimens of the recently described Eriogonum 
Blissianum, Sedella pentandra, Streptanthus callistus, Streptanthus 

batrachopus, Linanthus mohavensis, also of a series of color forms 

derived in the second generation from a cross between Diplacus 
parviflorus and D. puniceus. Paintings illustrating activities of 
early botanical explorers (Adelbert von Chamisso and Johann 
Friedrich Eschscholtz, Thomas Coulter, Thaddeus Haenke) and 
a portrait of William H. Brewer were on exhibit. 

November 17, 1938. Meeting, Room 2098, Life Sciences 
Building, University of California, Berkeley, at 8:00 P. M. The 
president, Mr. H. E. McMinn occupied the chair. Lecture: “Is 
there a quantitative approach to ecology?” by Dr. A. R. Davis, 
Department of Botany, University of California, Berkeley. 

December 15, 1988. Meeting, Room 20938, Life Sciences 
Building, University of California, Berkeley, at 8:15 P. M. Mrs. 
Viola Brainerd Baird, Second Vice President, occupied the chair. 
Professor E. B. Babcock, chairman of the nominating committee, 
submitted the names of the following candidates: President, Mr. 
H. E. McMinn; First Vice-President, Dr. Ira L. Wiggins; Second 
Vice-President, Mr. Carl Wolf; Treasurer, Dr. David D. Keck; 
Secretary, Dr. Lincoln Constance. A motion, made and sec- 
onded to accept the report of the nominating committee, was 
passed unanimously. There were no nominations from the floor. 
After the business meeting Dr. Ira L. Wiggins led a discussion 
on plants particularly appropriate to the Christmas season. The 
following persons took part: Mr. Sidney Boyle, mistletoe, its his- 
tory and folk-lore; Mr. Cary Hill, Christmas trees, antiquity, 
species utilized, economic aspects; Mr. Donald Nelson, Poinsettia, 
morphology of so-called “flower,” introduction into cultivation; 
Dr. Ira L. Wiggins, slides from natural color photographs illus- 
trating coniferous trees of Lower California and autumn colors in 
Atlantic coast trees and shrubs.—E. Crum, Secretary. 
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NOTES ON THE SCUTELLARIAE OF WESTERN 
NORTH AMERICA 

Cart EPLiInG 

The Scutellariae of Western North America are members of 
that species-group or section known as Galericularia. One excep- 
tion, closely allied, is Scutellaria lateriflora. They are character- 
ized by a low herbaceous habit, creeping rootstocks which in two 
species form tubers, leaves which are sessile or short-petioled 
and flowers which are solitary in the axils of the upper dimin- | 
ished leaves, each such pair flowering consecutively. Galericu- 
laria is not confined to the area under consideration in this paper 
but is predominantly a circumpolar group of species, some mem- 
bers of which have ventured into the tropics of both hemispheres. 
The relationships which exist between the species of North 
America and Northern Eurasia are close. 

Of the eleven species treated in this paper five, (Scutellaria 
galericulata, S. nana, S. tuberosa, S. Bolanderi and S. lateriflora) are 

readily differentiated. At least two of these, S. galericulata and 
S.'Bolanderi, appear to have very close alliances with species of 
the Old World. The remaining six, however, form a complex 
less readily analyzed. While they may be differentiated by dis- 
similar ranges, they are separable chiefly upon the summation of 
several characteristics. The six species mentioned fall into two 
categories if the conformation of the corolla be taken into 
account. Scutellaria californica, and S. antirrhinoides are charac- 
terized by a corolla in which the lower lip is appressed to 
the laterals along their entire length, thus completely closing 
the tube, somewhat after the manner of a common snapdragon. 
The habit of S. californica and S. antirrhinoides is very similar but 
the corollas differ in size, conformation and color. The pubes- 
cence is very similar in both. In fact, without the corollas pres- 
ent, I doubt whether many individuals could readily be identified. 
The remaining four species (S. angustifolia, S. siphocampyloides, 
S. Austinae and S. Brittonii) may readily be distinguished from 
the first category by reason of the fact that the lower lip is more 
gaping and not appressed to the laterals, or if so, only in their 
lower parts. The throat is accordingly yawning and the orifice 
is distinctly perceptible in living specimens. The four are pos- 
sessed of flowers which are hardly distinguishable but differ 
among themselves in a summation of vegetative character- 
istics and pubescence. For this reason they have been in the 
past commonly referred to S. angustifolia (the eldest name). If 
one considers morphological resemblance, particularly of the 
flower parts, to be the chief criterion for specific designation, 
such a course may very well be followed and the four species or 

Manprono, Vol. 5, pp. 49-80. April 10, 1939. 
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forms referred to as varieties or subspecies of S. angustifolia. 
But the dissimilarities of habit and pubescence are so marked 
and of such a degree of constancy and the ranges so distinct as 
to suggest that each of these forms is segregated to such an 
extent that interbreeding takes place little or not at all. I have 
accordingly preferred to accord them specific recognition, par- 
ticularly in view of the fact that other authors have already done 
so. To treat them as varieties or subspecies would present no 
advantage and would result only in a multiplication of names. 
As far as one may judge from the evidence at hand, present 
hybridization is infrequent and not a factor in obscuring differen- 
tiation. 

Key To THE WESTERN NortH AMERICAN SPECIES OF SCUTELLARIA 

Galea and tube of corolla 5-7 mm. long ........... 1. S. lateriflora 
Galea and tube of corolla 12-33 mm. long. 

Leaves all truncate-cordate at base and (unless 
the lowermost, which are soon deciduous) 
subsessile, on petioles usually 1-3 mm. long, 
their margins regularly crenate-serrate. 

Lower lip and throat of blue corolla glabrous; 
pubescence of stems downwardly curled, 
PArely, Wanting (oa. eens en ead 4. 8. galericulata 

Lower lip and throat of whitish corolla pilose; 
pubescence of stems spreading, rarely 
AW ATUL 2s ae ee co ea eee en ee 5. S. Bolanderi 

Leaves rarely truncate-cordate, such usually only 
the lowermost, borne on petioles usually .5-3 
cm. long (6 mm. in S. nana) at base of stem 
and diminished upwards. 

Long pair of stamens attached 4.5-10 mm. above 
base of corolla (rarely 11-12 mm. in S. 
antirrhinoides and S. tuberosa); lower lip 
of corolla appressed to laterals most of 
their length, closing orifice. 

Stems and calyces more or less villous with 
rather stout spreading hairs ............ 2. S. tuberosa 

Stems and calyces pubescent with short curled 
hairs and often with small spreading 
capitate-glandular ones as well. 

Hairs of stem curled downwards (see also 
S. siphocampyloides and S. antirrhi- 
TUOULE SIR ea eects lots ed, ee ee 3. S. nana 

Hairs of stem curled upwards, rarely want- 
ing. 

Long stamens attached 5-6 mm. above 
base of corolla tube; corolla white with 
blue lower lip; flowering calyx 4-5 mm. 
long 6. S. californica 

Long stamens attached 7-12 mm. above 
base of corolla tube, rarely 5-6 mm. in 
smallest flowers; corolla  violet-blue, 
lower lip mottled; flowering calyx 3-4 
mm. long 7. S. antirrhinoides 

Long pair of stamens attached 11-15 mm. above 
base of corolla tube; corolla deep violet 
throughout; orifice of throat open. 

Throat and lower lip of corolla glabrous, a 
few long hairs scattered in tube; con- 
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spicuous veins of median leaves 5-7; 
plants of the Rocky Mountains ......... 9. S. Brittoni 

Throat and lower lip of corolla pilose; con- 
spicuous veins of median leaves commonly 
3-5, not prominent; plants of the Pacific 
Coast. 

Stems and leaves pubescent with curled 
hairs usually mixed with short capitate 
glands; median leaves predominantly 
widest at middle, oblong, averaging 
about one-fifth as wide as long; plants 
usually 30-40 cm. tall, lax; plants of 
the Sierra Nevada and South Coast 
FUATISES aero ae ae re hans, © eee: -. 10. S. siphocampyloides 

Stems and leaves puberulent with minute 
more or less appressed hairs or wholly 
glabrous, rarely (in the vicinity of 
adjacent Idaho, Washington and Ore- 
gon) covered with capitate glands only. 

Median leaves usually tapering, widest 
below middle, usually about one-third 
as wide as long; plants of Oregon, 
Washington and Northern Idaho ..... 8. S. angustifolia 

Median leaves usually widest about 
middle, oblong, averaging about one- 
seventh wide as long, mostly 3-4 mm. 
wide or less; plants of California ..... ll. S. Austinae 

1. ScUTELLARIA LATERIFLORA L., Sp. Pl. 598. 17538, based upon 
a specimen collected in Virginia by Clayton; the type, formerly in 
the Gronovian Herbarium, is in the British Museum. 

This species is infrequent in the west where its distribution, 
particularly in the southwest, would appear to be relictual. It 
is rarely quite glabrous, being usually appressed-hirtellous along 
the angles of the stems; in the eastern part of its range, but 
apparently nowhere in the west, a form occurs with small spread- 
ing capitate glands. 

Following is its known distribution in the western states. 
British Cotumsia. Chilliwack Valley, Vancouver Island, New 
Westminister. WasHineton. Whatcom County: Deming, Mc- 
Cloud Lake. Okanogan County: Loomiston. Stevens County: 
Mission, Meyer’s Falls. Snohomish County: Marysville. Pierce 
County: Tacoma. Lewis County: Chehalis. Grays Harbour 
County: Grays Harbour. Ipauo. Bonner County: Priest River 
Valley, Priest Lake, Upper Priest Lake, Granite. Kootenai 
County: Valley Coeur d’Alene River, O’Gara, Lake Coeur 
d’Alene, Fernan Lake. Shoshone County: Old Mission Peak. 
Benewah County: St. Maries. Orrcon. Columbia County: 
Clatskanie. Washington County: Forest Grove, Hillsboro. 
Multnomah County: Portland, Sauvies Island, Cascades. Clacka- 
mas County: Oregon City. Marion County: Orville, Brooks, 
Salem. Lane County: Wendling Road, Triangle Lake. Cati- 
FORNIA. San Joaquin County: Bouldin Island. Arizona. Yava- 
pai County: Beaver Creek, Oak Creek, Aultman, Camp Verde. 
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2. ScUTELLARIA TUBEROSA Benth., Lab. Gen. et Sp. 441. 1834, 
based upon a specimen collected in California probably near 
Monterey by Douglas; the type is in the herbarium of the Royal 
Botanic Gardens at Kew. 

A perennial herb creeping with tuberiferous rhizomes and 
sometimes forming mats; stems 5—20 ecm. tall, usually branched 
at the base and generally viscid with rather long spreading hairs, 

rarely subglabrous; leaf-blades ovate, mostly 1-2 cm. long, 
coarsely dentate, rarely subentire, viscid-villous with rather long 
hairs on both surfaces, the lower borne on petioles .5—1.5 em. 
long, those of the median and upper leaves gradually diminished ; 
flowers solitary in the axils, produced nearly to the base of the 
plant, borne on pedicels 2-3 mm. long; flowering calyces pilose, 
the lower lip 4-6.5 mm. long, 6.5—7.5 mm. long at maturity, the 
squama then 3.5 mm. tall, plane, not usually impressed; galea and 

tube of the blue corollas 12-21 mm. long; lower stamens seated 
near the middle of the tube; nutlets black, irregularly and 
coarsely toothed. 

Scutellaria tuberosa may be differentiated into two subspecies. 
The first occurs in the foothills of the Sierra Nevada and Cascade 
ranges from Mariposa County, California, northward as far as 
Grants Pass, Oregon, thence southward along the north coast 
ranges to Marin County, California. It corresponds largely but 
not wholly to S. tuberosa var. similis of Jepson, which was based 
upon the more pilose calyx. The second occurs primarily in 
coastal southern California from Santa Barbara southward to 
Santo Tomas in Lower California. It also occurs sporadically 
north to Alameda and Santa Clara counties, California. In the 
vicinity of San Francisco Bay and southward to Lompoc the two 
subspecies appear to merge, the intermediates being more abun- 
dant than the subspecies themselves. Both subspecies flower at 
about the same time, chiefly in April and May. The following 
key will serve to differentiate the subspecies: 

Palate pilose, tube glabrous within below middle, lower lip 
broader than long, 3.5-5.5 mm. long, averaging about 4.5 
mm., 5-8 mm. broad, averaging about 6.5 mm.; tube and 
galea 15-20 mm. long, averaging about 18 mm.; tube below 
point of insertion of lower stamens 6-10 mm. long, averag- 
ing about 8 mm. long; lower stamens 8—11 mm. long, aver- 
aging 9.5 mm. long, therefore usually exceeding lower part 
of tubels.ic-72- Mae 2 Base ie aca: ag hua ¥en state RE ear a S. tuberosa 

subsp. similis 
Palate glabrous, tube hairy within below middle, even annu- 

late, lower lip about as broad as long, 4-6 mm. long, aver- 
aging about 5 mm., 4.5-7.5 mm. broad, averaging about 5 
mm., galea and tube 17-21 mm. long, averaging about 19 
mm., tube below the place of attachment of stamens 10- 
12 mm. long, averaging about 10.5 mm.; lower stamens 
7-10 mm. long, averaging about 9 mm. long, therefore 
shorter than- lower part of ‘tube . 00.25.06 ee S. tuberosa 

subsp. australis 
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The intermediates lean more nearly towards S. tuberosa subsp. 
similis. A form with the corolla wholly glabrous both on the 
palate and within the tube has been recorded from four widely 
separated localities throughout the range. The descriptions of 
the subspecies together with their occurrence follow: 

2a. SCUTELLARIA TUBEROSA subsp. similis comb. nov. per S. 
tuberosam var. similem Jepson, loc. cit. constituta est. 

Scutellaria tuberosa var. similis Jepson, Fl. W. Middle Calif. 
454. 1901, based on specimens collected near Calistoga, Napa 
County, California. 

Calycibus extus saepius pilosioribus; corollarum faucibus 
pilosis et tubo glabro,; galea cum tubo 15-20 mm. longo, tubo 
infra stamina inferiora 6-10 mm. longo; staminibus inferioribus 
8-11 mm. longis itaque partem tubi inferiorem paulo superan- 
tibus. 3 

The distribution of this subspecies is predominantly between 
1000 and 2000 feet. Oregon. Jackson County: Wimer, Evans 
Creek, Central Point. Josephine County: Grants Pass, Williams 
Creek, Galice (Alameda Mine), Kirby. Catirornia. Mariposa 
County: Kinsley, Mariposa. Tuolumne County: Groveland, 
Indian Creek, Columbia. Calaveras County: Mokelumne Hill, 
Avery, Angels Camp. Amador County: Jackson, Ione, Jones 
Butte, New York Falls. Eldorado County: Pacific House. 
Placer County: Forest Hill. Nevada County: Nevada City, 
Moores Flat. Sutter County: Marysville Buttes. Yuba County: 
Dobbins. Butte County: Little Chico Creek, Big Chico Creek. 
Plumas County: Indian Valley. Lassen County. Shasta County: 
Olinda, Cow Creek Canyon. Siskiyou County: Sisson. Hum- 
boldt County: Phillipsville, Buck Mountain, Willow Creek, 
Van Duzen Valley, Hupa, Garberville. Mendocino County: 
Idol House, Albion River, Longvale. Glenn County: Alder 
Spring Road. Lake County: Bendmore Valley, Waldon Val- 
ley, Burns Valley, Scott Valley, Mount Hannah, Bartlett 
Springs, Kelseyville. Napa County: Pope Valley, Niebaum’s 
Dam. Sonoma County: Geysers, Petaluma. Marin County: 
Mount Tamalpais. Contra Costa County: Mount Diablo. Santa 
Clara County: Smith Creek at foot of Mount Hamilton. 

2b. ScUTELLARIA TUBEROSA subsp. australis subsp. nov. per 
specim. classicum Douglasianum constituta est; typum in herb. 
Kew. vidi. 

Scutellaria pilosiuscula Nutt. ex Benth. in DC. Prodr. 12: 429. 
1848 (nomen nudum). 

Corollarum faucibus glabris et tubo intus infra medium plus 
minusve piloso saepius annulato, galea cum tubo 17-21 mm. 
longo, tubo infra stamina inferiora 10-12 mm. longo; staminibus 
inferioribus 7-10 mm. longis itaque quam pars tubi inferior paulo 
brevioribus. 
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The distribution of this subspecies together with the inter- 
mediates lies predominantly below 1000 feet. Catirornia. Ala- 
meda County: Oakland, Piedmont, West Berkeley, Berkeley, 
Lake Temescal, Mills College, Lake Chabot. Santa Clara 
County: Alum Rock Park, Stanford University. Santa Cruz 
County: Ben Lomond. Monterey County: Pacific Grove, Wat- 
sonville, Carmel. Santa Barbara County: Santa Barbara, Car- 
penteria, Gaviota Pass, Santa Cruz Island. Ventura County: 
Ojai. Los Angeles County: Westwood, Santa Susanna Pass, 
Boney Ridge, Pomona, San Dimas, San Gabriel, Sepulveda Can- 
yon, Mandeville Canyon, Claremont, Glendora, San Gabriel Can- 
yon, Verdugo Hills, Grifith Park. San Bernardino County: De- 
vore, San Bernardino, Rialto. Riverside County: Murietta. 
San Diego County: Lion’s Valley, Anahuac School, Barrett, 
Potrero, Springhill School, Ramona, Santa Isabel, Dehesa, 
Palomar Mountain, Jamul, Witch Creek, Descanso, Kearney 
Mesa, Otay Mountain, La Mesa. Basa Catirornia. Vallecito, 
Santo Tomas. 

The intermediate forms with hairy palate and more or less 
hairy tubes have been found as follows (some are Scutellaria 
tuberosa var. similis Jepson in respect to the hairy calyx). Catr- 
rorniIA. Mendocino County: Ukiah. Colusa County: College 
City. Napa County: Howell Mountain, Napa. Contra Costa 
County: Mount Diablo, Moraga Ridge. Alameda County: Wool- 
sey Canyon, Berkeley, Alameda, San Antonio Creek, Hayward, 
Mills College, Temescal. San Joaquin County: Live Oaks. San 
Mateo County: Jasper Ridge, Belmont, Crystal Springs Lake. 
Santa Clara County: Los Gatos, Mount Hamilton, Stanford Uni- 
versity. Santa Cruz County: Loma Prieta, Scott Valley to Fel- 
ton, Santa Cruz, Swanton. San Benito County: San Juan Rocks, 
Paicines. Monterey County: Pacific Grove, Carmel River. 
Madera County: 16 miles east of Madera. Tulare County: Bear 
Creek, Milo. San Luis Obispo County: Price Canyon, Temple- 
ton, Asuncion. Santa Barbara County: Refugio Pass (Lompoc). 
Los Angeles County: uncertain locality. 

The form with a glabrous corolla has been found as follows. 
Catirornia. San Diego County: Santa Isabel. Tulare County: 
North Tule River. San Luis Obispo County: San Luis Obispo. 
Mendocino County: Round Valley. 

3. SCUTELLARIA NANA Gray in Proc. Amer. Acad. 11: 100. 
1876, based upon a specimen collected in Nevada in Winnemuca 
Valley near Pyramid Lake by Lemmon; the type is in the Gray 
Herbarium. 

Scutellaria Footeana Mulford in Bot. Gaz. 19: 118. 1894, 
based upon a specimen collected in Idaho in Black Canyon by 
Mulford; authentic material is in the Gray Herbarium and 
herbarium of the Missouri Botanical Garden. 
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A small herb 5-15 cm. tall, creeping by rhizomes which some- 
times form slender tubers; stems branching at the base, slender 
tufted, cinereous with short curving retrorse hairs; leaf-blades 
quite entire, for the most part oblong-elliptical, 1-1.5 cm. long, 
3-6 mm. broad, obtuse at both ends, frequently ovate or oval, 
even subrotund and as much as 12 mm. in diameter, borne on 

petioles 1-5 mm. long, both surfaces equally ashy with small 
curved retrorse hairs; flowers axillary, produced nearly to the 
base of the plant; flowering calyces 3.5-5 mm. long, cinereous 
with short curved retrorse hairs, lower lip 5.5-—G6 mm. long at 
maturity, upper lip 3.5 mm. tall, squama concave; corolla tube 
usually yellowish (rarely blue), glabrous within and pilose only 
on the palate, galea usually purplish, both together 16-20 mm. 
long, usually about 17.5 mm., lower lip appressed to the laterals ; 
lower stamens attached near middle of tube; nutlets black, 
strongly verrucose and somewhat angled but hardly banded. 

This species may be readily segregated from any other related 
entity, such as Scutellaria antirrhinoides by the retrorse and 
eglandular pubescence (one glandular exception is known). 
The proportions of the corolla, particularly of the lower lip, and 
the relation of the stamens to it are also distinctive. The color 
of the corolla is usually yellowish, being reported as “dull” or 
“greenish” yellow. The upper lip may sometimes be tinged with 
purple, or the whole corolla may be blue, as in the forms of 
eastern Nevada. These were confused by Leonard with S. 
antirrhinoides (S. nevadensis). The nature of the pubescence and 
conformation of the corolla, as well as leaf shape, suggest a rela- 
tionship with S. nana. 8S. Footeana of Idaho is seemingly also 
conspecific, although known only from a single collection. The 
corolla of that was described as yellow, becoming orange on the 
lobes. There is considerable variation in habit, but available 
material is insufficient to determine whether it has geographic 
significance. 

In California and Oregon the species occurs either with yel- 
low pine, or yellow pine and juniper, lodge-pole pine or Artemisia 
tridentata, mostly above 4000 feet. It flowers chiefly in June, 
July, and August. A blue-flowered specimen collected by Keck 
was found in the juniper-pifion climax (Nye County, Nevada). 
An anomalous glandular form was collected in Lassen County 
near Amedee by Jones. Ivano. Gem County: Black Canyon. 
Nevapa. (cyaniflorae) Nye County: Currant. White Pine 
County: Schellbourne, Ely. (flaviflorae) Washoe County: pass 
between Soda Valley and Warm Springs near Pyramid Lake 
(type locality), Wadsworth. Oregon. Deschutes County: Pau- 
lina Lake, Bend. Crook County: Hay Creek, Laidlaw, Lapine, 
Farewell Bend. Klamath County: Klamath Falls, Lost River. 
Lake County: Lakeview, Fremont Valley, Hart Mountain, Fossil 
Lake, Pine Lake, Goose Lake Valley. Harney County: Harney 
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Valley, Drewsey, Riley. Malheur County: Steens Mountains 
(Huffman’s), Malheur to Barren Valley. Carirornia. Siskiyou 
County: Bray, Igerna, Weed, Edgwood, Caldwell Butte, Lava 
Beds National Monument. Shasta County: Lava Beds, Burney 
Spring. Modoc County: Bieber Range, 4500 feet, Warner Range, 
5000-6500 feet, Alturas, Hackamore, Mount Bidwell, 6000 feet, 
South Fork Pitt River, Joseph Creek. Lassen County: Pine 
Creek, Lassen National Forest. Plumas County: Lassen Buttes, 
6000 feet, Chester, 5000 feet. 

4. SCUTELLARIA GALERICULATA L., Sp. Pl. 599. 1758. 
Scutellaria epilobiifolia Hamilton in Ann. Soc. Linn. Lyon 1: 

382. 18382. 

Following Fernald (Rhodora 23: 86. 1921) the American 
form of this species has been frequently referred to as S. epilo- 
bifolia. The matter is not as simple as it appears at first glance, 
for while there is a difference between our form and its homolog 
of western Europe, some forms of eastern Europe and Siberia are 
indistinguishable from the American and are confluent with the 
typical form. In North America the species is stable save in 
Oregon and Washington. These facts will be discussed in a 
later paper... 

5. Scuretiarra Botanperr Gray in Proc. Am. Acad. 7: 387. 
1868, based upon a specimen collected in Mariposa County, Cali- 
fornia near Clark’s Meadows (Wawona) by Bolander (no. 5006) ; 
the type is in the Gray Herbarium. 

A perennial herb generally 20-40 cm. tall, spreading by 
slender rhizomes, its stems lax, branching chiefly in the lower 
nodes or simple, villous with spreading but not straight hairs half 
the diameter of the stem or longer, often viscid; leaves generally 
crowded, the blades of the lowermost 1—2 cm. long, deltoid-ovate, 
borne on slender petioles 5-10 mm. long, the median and upper- 
most subsessile, usually equalling or surpassing the internodes, 
gradually diminished above and ovate-oblong, 2—5 cm. long, I—2.5 
cm. broad, rounded or obtuse at the apex, subtruncate at the 
base, all save the uppermost coarsely crenate-serrate and spar- 
ingly villous; flowers solitary, few; flowering calyces 4.5 mm. 
long, sparingly villous with spreading more or less glandular 
hairs, the lower lip 5-6 mm. long at maturity, the squama about 
3 mm. tall, concave; corolla white, clothed with spreading 
glandular hairs, the combined tube and galea 12-18 mm. long, 
the palate strongly pilose, violet, the tube somewhat pilose within 
but glabrous below the middle, lower lip appressed to the 
laterals; lower stamens attached somewhat below the middle of 

the tube, the free portion of the filaments 7—-11.5 mm. long, the 
portion of the tube below their attachment 4.5—7 mm. long; nut- 
lets smoky, verrucose, banded. 

Although this species ranges widely in California it is highly 
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localized and not frequently collected. It occurs in the valley 
woodland and yellow pine—white fir or yellow pine—Douglas fir 
associations, mostly between 1000 and 4000 feet, in wet meadows 
and along the gravelly or sandy margins of living streams. The 
forms of the Sierra Nevada differ from those of southern Cali- 
fornia in the size and coloring of the corolla. The species 
flowers chiefly in July and August. 

5a. ScuTeLtaria Boranper1 subsp. typica subsp. nov. per 
specimen classicum Bolanderi constituta est. 

Corollae tubo cum galea 16-18 mm. longo filamentis inferior- 
ibus 9-11.5 mm. longis supra tubi basim 6—7 mm. positis, labia 
inferiore saepius irregulariter violaceo-maculata. 

The range of this subspecies is as follows. Catirornta. 
Plumas County: Indian Valley. Amador County: Waterman, 
Plymouth, Jackson. Calaveras County: Angel’s Camp, Cala- 
veras Grove, Mokelumne Hill. Tuolumne County: Indian Creek, 
John Gillam Gulch (near Rawhide). Mariposa County: Mari- 
posa, Wawona (Clark’s Meadow). Madera County: Coarse 
Gold, Whiskey Creek. Fresno County: Sequoia Mills, Tollhouse. 
Tulare County: Kaweah River bottom, Eshom Valley, Giant For- 
est, Three Rivers. Kern County: Poso Creek Valley. 

5b. ScuTeLLtaria BoLaNpeErRI subsp. austromontana subsp. nov. 
per specim. ad rivulum Carrizo dictum prope Lake Henshaw a 
Gander (no. 2739) lectum constituta est; typum in herb. Univ. 
Calif. vidi. 

Corollae tubo cum galea 12-15 mm. longo, filamentis in- 
ferioribus 7-10 mm. longis supra tubi basim 4.5-6 mm. positis, 
labia inferiore saepius aequaliter violacea nullomodo maculata. 

This subspecies ranges as follows. Catirornia. San Ber- 
nardino County: Mojave River, Victorville. Riverside County: 
Idylwild. San Diego County: Palomar Mountain, Japatul Valley, 
Green Valley, Morena, meadow below Cuyamaca Lake, Viejas, 
Carrizo Creek near Lake Henshaw. A single specimen without 
flowers but assuredly referable to S. Bolanderi has been collected 
in Santa Clara County along Uvas Creek near Bradley’s Store. 
I was unable to find it there. 

6. SCUTELLARIA CALIFORNICA Gray, Syn. Fl..N. Am. 2: 381. 
1878, based upon S. antirrhinoides var. californica, loc. .cit. 

Scutellaria antirrhinoides var. californica Gray in Proc. Amer. 
Acad. 8: 396. 1878, based upon several Californian collections ; 
I consider Bolander’s specimen from Anderson Valley as the 
standard. 

Scutellaria Bolanderi var. californica Penland in Rhodora 26: 
68. 1924, based upon the same. 

A perennial herb usually 15-25 em., rarely 30 em. tall, spread- 
ing by rather thickish rhizomes; stems usually branching at 
base, puberulent with upwardly curved hairs amongst which 
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small spreading capitate glands frequently occur; blades of 
lowermost deciduous leaves ovate, 1-1.5 cm. long, crenate-ser- 
rate, borne on petioles .5—2 cm. long, those of the upper gradually 
diminished, lower leaves subcrenate, the upper oblong-elliptic 
and entire, subsessile, the median 1.5-3.5 cm. long, 6-12 mm. 
broad, all pubescent with upwardly curved hairs and usually 
glandular; flowers axillary, borne mostly above the middle of the 
plant, pedicels 8 mm. long; lower lip of calyx 4-5 mm. long at 
flowering, 6 mm. long at maturity, squama then 3.5—4 mm. tall, 
concave; corolla whitish, its galea and tube 14-21 mm. long, 
lower lip appressed to laterals; lower stamens seated below 
middle of tube; nutlets black, verrucose, obscurely banded. 

In the field this species is readily distinguished by its whitish 
corolla except in what are apparently rare cases of albinism in 
other species. However, this is the only single difference I have 
found which may be advanced to distinguish this species from 
S. antirrhinoides. In habit and pubescence it is almost identical 
with that species and in the conformation of its corolla ap- 
proaches it closely. The nutlets of both are similar, and the 
range of variation in each is such as to preclude any certain 
differentiation on these grounds. Measurements of the length 
and breadth of median leaves (generally the lowermost floral 
leaves) give almost identical averages, as may be seen from the 
figure. Only in the conformation of the corolla and particularly 
the position of the lower stamens with reference to the base of 
the corolla tube do the averages show a significant hiatus. Even 
here the extremes of S. antirrhinoides include those of S. califor- 
nica. ‘The differences show most clearly in the maximum size 
corollas; these and the averages may be compared in the figure. 
In respect to corolla conformation S. californica is also very 
similar to S. Bolanderi. 

The pubescence as viewed with a lens is usually not glandular 
although some specimens show a marked sprinkling of slender 
small capitate glands. As viewed under a compound microscope 
these glands are usually present in some degree. 

The area occupied by S. californica is much more restricted 
than that of S. antirrhinoides. It ranges along the Sierran foot- 
hills from Tuolumne County northward to Siskiyou County 
thence southward in the north coast ranges to Alameda County, 
being found from almost sea-level in the coastal counties to 6500 
feet in the Sierra Nevada. It occurs almost wholly within the 
southern limits of Pseudotsuga tawifolia, both in the Sierran and 
Coastal forests, growing in seepage spots and on banks above 
streams or along the streams themselves. The species flowers 
during June and July. 

The area occupied may be learned by reference to the map. 
Following is its distribution by counties: Catirornia. Tuolumne; 
Calaveras; Amador; El] Dorado; Placer; Nevada; Yuba; Butte; 
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Plumas; Siskiyou; Humboldt; Tehama; Mendocino; Lake; 

Sonoma; Napa; Marin; Solano; Alameda. 

7. SCUTELLARIA ANTIRRHINOIDES Benth. in Lindl. Bot. Reg. 18: 
pl. 1493. 1882, based upon a specimen collected by Scouler 
along the banks of the Columbia River near Ft. Vancouver; the 
type is in the herbarium of the Royal Botanic Gardens at Kew. 

Scutellaria viarum Heller in Muhlenbergia 1: 82. 1904, based 
upon a specimen collected by Heller (no. 5786) along the banks 
of the Russian River near Windsor, Sonoma County, California ; 
the actual type is unknown to me. 

Scutellaria sanhedrensis Heller in Muhlenbergia 1: 31. 1904, 
based upon a specimen collected by Heller (no. 5894) at Summit 
Lake on Mount Sanhedrin in Lake County, California; the actual 
type is unknown to me. 

Scutellaria nevadensis Eastwood in Bull. Torr. Bot. Club 30: 
492. 1908, based upon a specimen collected in Nevada in Elko 
County in Little Lakes Canyon (Western Stampede) by Beve- 
ridge (no. 546); the type is in the Herbarium of the California 
Academy of Sciences, isotypes are in the herbaria of the Univer- 
sity of California and the New York Botanical Garden and in the 
Rocky Mountain Herbarium. 

A perennial herb usually 15-25 cm., rarely 30 cm. tall, creep- 
ing by rhizomes; stems usually branched at the base, finely pube- 
scent with upwardly curved hairs, sometimes sprinkled as well 
with capitate glands; blades of lower deciduous leaves ovate, 1—2 
em. long, crenate-serrate, borne on petioles .5-1.5 cm. long, 
blades of upper leaves gradually diminished, ovate-elliptical, 
entire, the median 6-15 mm. broad, 15-35 mm. long, pubescent 
on both surfaces with upwardly curved hairs and sometimes 
glandular; flowers axillary, mostly disposed above the middle of 
the plant, borne on pedicels 3-4 mm. long; lower lip of calyx 
3—4.5 mm. long at flowering, upper lip 5-6 mm. tall, at maturity, 
concave; corolla violet-blue, tube and galea 12-22 mm. long, 
lower lip with two lighter blotches on either side of the middle, 
closely appressed to the laterals, thus closing the orifice; lower 
stamens usually seated near the middle of the tube; nutlets black, 
verrucose, somewhat banded. 

As pointed out above, Scutellaria antirrhinoides is ee ce 
able from S. californica predominantly by the position of the sta- 
mens within the corolla. It is distinguishable from S. angustifolia 
on similar grounds and also by the conformation of the corolla 
lips. It differs to a less extent by minutiae of pubescence and 
habit. The differences of the latter are not so great nor so 
readily perceived however, and in the absence of flowers these 
species might readily be confused. But even in size and struc- 
ture the flowers of both species exhibit a degree of variation 
sufficient to cause confusion of some specimens and in one region 
plants commonly occur which are not certainly referable to 
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either. While S. antirrhinoides approaches S. Austinae and S. 
angustifolia very closely it is clearly distinct from the immediate 
allies of those species, S. Brittoni and S. siphocampyloides. The 
differences in foliage habit may be observed by reference to the 
chart. The flowers of these species, however, do not have the 
variability of S. angustifolia and hence the relative position of the 
lower stamens is always diagnostic. While the habit and pube- 
scence of S. antirrhinoides are fairly stable the size of the corolla 
is variable throughout its range, although the proportions are 
generally fairly constant. There seems to be some correlation 
between the corolla size and certain geographic areas. While 
the galea and tube are commonly about 16 millimeters long, those 
from Nevada average about 18 millimeters and the lowland forms 
from Humboldt and Del Norte counties average about 20 milli- 
meters. 

In conformation the corollas of S. antirrhinoides are inter- 
mediate with S. angustifolia and its immediate allies on the one 
hand and S. californica and S. Bolanderi on the other. The 
extremes lean strongly in both directions. 

Scutellaria antirrhinoides, the range of which is similar to that 
of S. nana but more extensive, has the widest distribution of any 
of the species treated herein, save S. galericulata. Except for the 
differences in flower size as indicated above, it is fairly stable 
throughout this range. In coastal Oregon and in California it 
occurs chiefly below 2000 feet, but in eastern Oregon, Nevada 
and Idaho it ranges to 5000 feet. The species flowers chiefly in 
June and July. The area where the greatest variation occurs is 
in northwestern California and adjacent southwestern Oregon, 
corresponding in part to Jepson’s Tehaman area (Man. FI. PI. 
Calif. 12. 1925). The forms in which glandular hairs are 
abundant and readily perceptible with a hand lens seem to be 
confined largely to this area and usually occur with eglandular 
forms. Here also are to be found two anomalous forms, one in 
which the pubescence approximates that of S. siphocampyloides 
as it occurs in the coastal ranges of California, the other in which 
a plant with all the characteristics of S. antirrhinoides is combined 
with a flower scarcely separable from the smaller-flowered forms 
of S. Austinae in size, in conformation of the corolla and in the 
relative position of the lower filaments. A form similar to this 
intermediate and itself difficult of reference to either species, 
occurs in the vicinity of Ogden, Utah. Yet S. Austinae and S. 
antirrhinoides frequently flower side by side with apparently no 
hybridization. 

Following is the distribution by counties: Oregon. Washing- 
ton; Benton; Clackamas; Marion; Wasco; Lane; Curry; Joseph- 
ine; Jackson; Klamath; Union; Baker; Grant; Harney; Malhuer. 
IpaHo. Adams; Ada; Owyhee; Blaine; Butte. Nevapa. Hum- 
boldt; Elko; Pershing; Lander; Eureka. Utan. Uintah Moun- 
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tains (!). Catirrornia. Del Norte; Humboldt; Mendocino; 
Lake; Sonoma; Siskiyou; Trinity; Shasta; Modoc; Plumas; 

Butte; Nevada; Placer; Amador. 
Following are the localities of perceptibly glandular forms. 

Orecon. Josephine County: Grants Pass. Douglas County: 
Comstock. Klamath County: Rock Creek Lodge, west side 
Upper Klamath Lake. Catirornia. Siskiyou County: Goose- 
nest foothills, Humbug Creek, Mount Shasta. Trinity County: 
Coffee Creek at Union Creek, Weaverville. Humboldt County: 
Trinity River at Willow Creek, Kneeland Prairie, Buck Moun- 
tain, Thrall, Shasta Valley. 

Following are the localities of an anomalous form with 
pubescence similar to that of S. stphocampyloides. Orrcon. Lane 
County: Spencer Butte. Josephine County: Rogue River near 
Grants Pass. Jackson County: High Cascade Mountains. 

Following are the localities of an anomalous form inter- 
mediate with S. Austinae. OreGon. Harney County: Burns. 
Grant County: Hamilton. Cattrornia. Siskiyou County: Scott 
River Valley, Yreka, Cherry Creek, Klamathon, Humbug Creek. 
Shasta County: near Grisez’s Mill. Uran. Weber County: 
Ogden Canyon. Morgan County: Peterson Canyon. 

8. ScuTELLARIA ANGUSTIFOLIA Pursh, Fl. Am. Sept. 412. 1814, 
based upon a specimen collected by Lewis and Clark along the 
Clearwater River near Kamiah, Idaho; the type is in the Acad- 
emy of Natural Sciences at Philadelphia. 

Scutellaria veronicaefolia Rydb. in Bull. Torr. Bot. Club 36: 
681. 1909, based upon a specimen collected in Nez Perces 
County, Idaho along Peter Creek by Sandberg, MacDougal and 
Heller (no. 115); the type is in the herbarium of the New York 
Botanical Garden. 

A perennial herb usually 15-30 cm. tall, creeping by slender 
rhizomes; stems usually branched at the base, generally ap- 
pressed-hirtellous with ascending hairs, these less often replaced 
with spreading capitate glands; blades of the lowermost leaves 
ovate, subcrenate, 1-2 cm. long, borne on petioles .5—3 cm. long, 
those of the upper gradually diminished, entire, subsessile, 
oblong-ovate or oblong, appressed-hirtellous with ascending hairs 
unless capitate-glandular, sometimes, at least the upper surfaces 
nearly glabrous; flowers axillary, borne on pedicels which are 
5-6 mm. long at maturity; lower lip of calyx 4.5-5.5 mm. long 
at flowering, 5.5—7 mm. long at maturity, the squama then 4-5 
mm. tall, concave; corolla deep violet-blue, its galea and tube 
20-82 mm. long, arcuate below the middle, lower lip not ap- 
pressed to the laterals unless at their bases; lower stamens seated 
somewhat above the middle of the tube; nutlets black, verrucose, 
sometimes lightly banded. 

Three species immediately allied to Scutellaria angustifolia: S. 
Brittonii, S. siphocampyloides and S. Austinae, have usually been re- 
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ferred to that species as varieties. In conformation and size of 
the flower they are essentially identical. The flowers of S. 
angustifolia and S. Brittonit are apparently wider in the throat. 
The averages of measurements show no significant differences. 
However, they do present recognizable and quite constant dif- 
ferences in habit. Since this is true and since they occupy areas 
largely separate and have already been named, I have preferred 
to maintain them as species. The evidence of their distribution 
and morphology suggests that they would prove largely inter 
sterile. Indeed, while the modes of S. antirrhinoides and S. 
angustifolia are much further apart than the modes of these four 
species, several forms exist which (as mentioned above) are inter- 
mediate and dificult to refer to either the first or to the second. 
Once learned, however, the minutiae of pubescence of these four 
species as well as the habit, serve to distinguish them. They 
apparently are not confluent in intermediate areas. The modes 
of variation of the nutlet patterns are apparently distinct but 
close, although an insufficient number of mature nutlets is avail- 
able for a conclusive study. It is not improbable that adequate 
study of the species in nature would reveal differences more 
marked than is possible to observe in dried specimens. The 
range of variation in habit of the four species taken together is 
considerably greater than in any one of the other species dis- 
cussed. The differences in habit may be expressed numerically 
by measurements of the median leaves, correlated with their 
shapes. Such averages are expressed in Chart 1. 

Scutellaria angustifolia shows a marked variation in pubescence 
in which the usual eglandular appressed hairs are replaced by 
spreading capitate glands. These variants apparently occur in 
company with the other type and are restricted to an area in the 
drainage of the Snake River where Idaho, Washington and Ore- 
gon meet. The species flowers chiefly in May, June and July. 

Following is the distribution of the species (in the United 
States by counties) ; in altitude its range lies largely below 2500 
feet. British Cotumsia. Ivano. Boundary; Bonner; Kootenai; 

Latah; Nez Perce; Idaho; Adams; Payette; Boise; Canyon. 
WasuinctTon. Island; Okanogan; Stevens; Pend Oreille; Spo- 
kane; Chelan; Klickitat; Whitman; Walla Walla; Asotin. Org- 
con. Wasco; Polk; Sherman; Umatilla; Union; Wallowa; 
Baker; Grant; Wheeler; Crook; Deschutes; Lane. The glandu- 
lar forms occur as follows. IpaHo. Nez Perce County: Peter 
Creek, Lewiston. Idaho County: Kamiah; Snake River (Willow 
Creek). Orrecon. Wallowa County: Troy, Deep Creek (Snake 
River). Wasuineton. Whitman County: Clarkston, Truax. 

9. ScuTeLtLaria Britronyu Porter in Bull. Torr. Bot. Club 21: 
177. 1894, based upon a specimen collected in Colorado in Clear 
Creek Cafion by Coulter; the type is in the herbarium of the 
Academy of Natural Sciences at Philadelphia. 
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e S.angustifolia (Wn. 
e S.Austinae Calif) 
® S.Brittonii (Rocky Mts) 
+ S. siphocampyloides 
® S.? Austinae 
= S angustifolia (glandular) 
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> 

Fic. 2. Map showing distribution of Scutellaria angustifolia and its allies. 

Scutellaria virgulata Nels. in Bull. Torr. Bot. Club 25: 283. 
1898, based upon a specimen collected in Wyoming in the 
Laramie Hills by Nelson (no. 3218); the type is in the Rocky 
Mountain Herbarium. | 

Scutellaria Brittonii var. virgulata Rydb. in Fl. Colo. 296. 
1906, based upon the same. 

A perennial herb generally about 15 cm., rarely 30 cm. tall, 
spreading by rather thickish rhizomes; stems usually branched at 
the base, variously pubescent, nearly glabrous, puberulent with 
retrorse-appressed hairs or with upcurved curled hairs or with 
either one or the other of these types associated with spreading 
capitate glands; blades of the lowermost leaves oval, 8-15 mm. 
long entire, borne on petioles 8-5 mm. long, those of the upper 
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sessile, ovate-elliptical, entire, gradually diminished upwards, the 
median 17-35 mm. long, 6-12 mm. broad, entire, frequently 
somewhat revolute, both surfaces now nearly glabrous, now 
pubescent and more or less glandular; flowers axillary, borne 
mostly above the middle of the plant on pedicels 3-4 mm. long; 
lower lip of calyx 4.5—6.5 mm. long at flowering, 7-8 mm. long at 
maturity, the squama then 4—4.5 mm. tall, concave; corolla deep 
violet-blue, its tube and galea 23-32 mm. long, arcuate below the 
middle, lower lip glabrous, not appressed to the laterals unless at 
their bases; lower stamens seated somewhat above the middle of 
the tube; nutlets black, verrucose, banded. 

From the accompanying diagram it will be seen that the pro- 
portions of the average median leaves of Scutellaria Brittonii are 
essentially those of S. angustifolia, although the average dimen- 
sions are materially different. As a general rule the veins of the 
leaves are more prominent and more often seven in number as 
indicated. The texture of the leaves is also different. Although 
the flowers of S. Brittoni and S. angustifolia are essentially iden- 
tical in size and proportion, the latter is much more like S. antir- 
rhinoides in pubescence and habit, than it is like S. Brittoni. The 
species flowers in May and June. | 

The species exhibits two pubescence varieties. The first of 
these is characterized by a clearly defined retrorse pubescence. 
The second (Scutellaria virgulata) has pubescence which while 
partly retrorse as seen under a compound lens, nevertheless curls 
upward to some extent. Both forms may be sprinkled with 
spreading capitate glands. The two forms are apparently 
not otherwise distinguishable, and commonly occcur together 
throughout most of the range of the species. 

The distribution by counties is as follows. Wyomine. 
Albany; Laramie. Cotorapo. Larimer; Boulder; Gilpin; Jef- 
ferson; Denver; Douglas; Clear Creek; Park; Teller; El] Paso; 

Fremont; Saguache; Huerfano; Garfield; Las Animas. New 

Mexico. Colfax; Mora; Eddy. 

10. ScuTELLARIA SIPHOCAMPYLOIDES Vatke in Bot. Zeit. 30: 717. 
1872, based upon a specimen collected in California by Bridges; 
the type is in the herbarium of the Botanical Institute at Berlin. 

Scutellaria angustifolia var. canescens Gray in Brewer and Wat- 
son, Bot. Calif. 1: 603. 1880, based upon three specimens. I 
consider that collected in the canyon of Pacheco Pass by Brewer 
(no. 1285) to be the standard. The others were collected by 
Bolander at the Geysers (no. 3947) and Mount Bullion (no. 
4946). 

A perennial herb generally 20-40 cm. tall, spreading by 
slender rhizomes; stems usually simple, rarely branching at the 
base, glandular with spreading capitate glands and pubescent 
with either ascending or retrorse hairs which are but little curled; 
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blades of lowermost leaves ovate or oval, subcrenate, 1—2 cm. 
long, borne on petioles .5—3 cm. long, soon deciduous, those other 
than the basal prevailingly oblong-elliptical, generally 2-3 cm. 
long, .5—1 cm. broad, subsessile, obtuse, entire or rarely subser- 
rate, both surfaces softly pubescent with curled hairs and capi- 
tate glands; flowers axillary, generally borne above the middle 
of the plant on pedicels 3-5 mm. long; lower lip of calyx 4.5—5 
mm. long at flowering, 5.5—-7 mm. long at maturity, the squama 
then 4-4.5 mm. tall, concave; corolla deep violet-blue, its tube 
and galea 24-30 mm. long, arcuate below the middle, lower sta- 
mens seated somewhat above the middle, lower lip not appressed 
to the laterals unless at their bases; nutlets black, verrucose, 
obscurely banded. 

While indistinguishable from Scutellaria angustifolia in respect 
to flower structure and proportions, S. siphocampyloides frequently 
resembles S. californica in habit. This is due to the generally 
oblong median leaf which is characteristic of both, as well as to 
a tendency for the lower leaves to be toothed. The species com- 
prises two well defined and isolated geographic races. The first, 
which occurs in the foothills of the Sierra Nevada, is distin- 
guished by the ascendent pubescence, characteristic of most of 
the group to which this species belongs. The hairs are longer, 
however, often twice as long as those of S. angustifolia or S. 
‘Austinae, and are more spreading. The capitate glands are sel- 
dom wanting and are well developed. As a result, the pubes- 
cence is much more noticeable, particularly under a lens, than in 
any other member of this group. The second form, found in the 
Coast Ranges south of San Francisco Bay, has essentially the 
same pubescence but it is clearly retrorse, comparable to that of 
S. Brittoni but of a different texture. As previously pointed out, 
an anomalous form of S. antirrhinoides with much the same pubes- 
cence is known in southwestern Oregon. A form from Tulare 
County has reduced pubescence scarcely separable from that of 
S. angustifolia. 

This species occurs within the oak woodland chiefly below 
2000 feet, in rocky soil and in gravelly dry stream bottoms. It 
flowers chiefly during May, June and July. It is distributed as 
follows. Catirornia. Plumas County: Prattville, Butt Creek. 
Tehama County: Mineral. Butte County: Butte Meadows, Chico 
Meadows. Sutter County: Marysville Buttes. Placer County: 
Stillwater. Amador County: Ione. Calaveras County: Mercer’s 
Cave, Reservoir, Angels Camp, Milton, Wallace, North Fork 
Calaveras River near San Andreas, Harman Peak. Tuolumne 
County: Sonora, Harden Ranch, Big Oak Flat road, Taylor Hill, 
Spring Gulch near Bear Creek. Mariposa County: Mount Bul- 
lion, Greeley Hill above Coulterville. Fresno County: Pine 
Ridge, Trimmer’s Springs, Big Sandy Creek, Tollhouse, Badger. 
Tulare County: Homer’s Nose (Sequoia Forest), Middle Tule 
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River, Paradise Ridge, Kaweah River. Alameda County: Mocho 
Creek, Cedar Mountain, Oakland Hills, Hayward. Santa Clara 
County: Coyote Creek, Pacheco Pass, Gilroy, Isabel Creek 
(Mount Hamilton). San Benito County: Hernandez. 

11. Scuretitaria AustTinaE Eastw. in Bull. Torr. Bot. Club 30: 
493. 1908, based upon a specimen collected in California in 
Butte County along Big Chico Creek by Mrs. Bruce (no. 1835) ; 
the type is in the Herbarium of the California Academy of 
Sciences; isotypes are in the herbarium of the University of 
California. 

Scutellaria linearifolia Eastw. loc. cit., based upon a specimen 
collected at “San Diego,” California by W. J. Fisher (no. 586) ; 
the type is in the herbarium of the California Academy of 
Sciences. 

A perennial herb generally 10-30 cm. tall, spreading by slen- 
der rhizomes; stems usually branched at the base either entirely 
glabrous or puberulent with small ascending curved hairs; blades 
of lowermost leaves oval or oblong, on petioles about equal in 
length, soon deciduous, those of all but the basal, oblong-ellipti- 
cal or linear, obtuse, entire, either wholly glabrous or puberulent 
with small ascending curved hairs, prevailingly 1.5—3 cm. long, 
3-6 mm. wide, subsessile; flowers axillary, disposed above the 
middle of the plant, borne on pedicels 3-5 mm. long; lower lip 

EXPLANATION OF CHART 1 

Cuart 1. Drawn to scale are figures in which it is sought to indicate the 
range in habital variation in seven closely related species. As has been pointed 
out in the text the vegetative parts of one species may readily be confused with 
those of another in the absence of flowers, or conversely, in the absence of 
foliage, the flowers of some are difficult to differentiate. The rectangles show 
for each species indicated the minimum, average and maximum sizes of median 
leaves. ‘The dotted lines indicate the standard deviation from the mean ex- 
pressed by the solid lines. Measurements were made upon a varying number 
of dried specimens. The data involved are as follows: 

Table 1. Lowermost floral leaf (approximately median) in millimeters 

g SI S| Bs S| 

_| a5] 5! 2 | eS es] 2] 2 | 2s 
N=|3e| ee] 2 | eelx8| ss|] BS ee 

eta ss LX Si sie wee 3 AE 

= | a o |a |e < o |e 

S.- californica :2.2.9... 82 31 | 185) 4 1) Te 7 18 | 4 
S. Bolanderi ......... 51 | 42 | 25.5 | 6 10 | 26 13/5) 2 31550 79 
S. antirrhinoides ..... 106 | 28 | 17 3.8 10 | 14 6 2.1 2.5 
S. Austinae .......-:. 94 | 37 | 22 5.5 12 7.5 Sak) 2 
S:) Brittonil 7isc t..o8. 74 | 37 | 24.5 | 5 16 | 15 8 2 5 
S. siphocampyloides .. 40 | 44 | 28 6.2 |.15 | 10 5 1s a res 
S. angustifolia ....... 86 | 32 9) 21 A212 Ld 64) 15 | 3.5 

The averages of the last four named are contrasted in figure A. The aver- 
ages for the three geographical forms of S. Austinae are shown above that 
name. The average shapes of the leaves of the four last named species are 
indicated by the outline drawings. 
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of calyx 4.5 mm. long at flowering, 5-6.5 mm. long at maturity, 
the squama then 3.5—4.5 mm. tall, concave; corolla deep violet- 
blue, its tube and galea 23-29 mm. long, arcuate below the mid- 
dle, lower lip not appressed to the laterals unless at their bases; 
lower stamens seated somewhat above the middle of the tube; 
nutlets black, verrucose, obscurely banded. 

This species is most like Scutellaria angustifolia, differing 
chiefly in habit. The pubescence, when viewed in a large number 
of specimens, is seen to be essentially that of S. antirrhinoides but 
not very different from S. angustifolia. It is not at all glandular 
or rarely so. The habit of the whole plant may be expressed in 
the averages of the median leaves as shown in the chart. While 
essentially of the same shape as those of S. stphocampyloides, they 
are materially narrower. The species exists in three more or less 
segregated areas each of which is characterized by a form 
peculiar to it. The plants of the North Coast Ranges are quite 
glabrous and the proportions of the median leaves are of a defi- 
nite order. Somewhat puberulent forms are infrequent. In the 
northern and central Sierran foothills occurs a second form, the 
typical (nomenclatorially). It is puberulent with a pubescence 
very like the eglandular forms of S. antirrhinoides and its median 
leaves average less in length and in width. In the southern 
Sierras and especially in the mountains of southern California is 
a third form (S. linearifolia) with similar pubescence, but with 
even narrower and shorter leaves; the whole plant is smaller. 

EXPLANATION OF CHART 2 

Cuart 2. Drawn to scale are figures representing the maximum and mini- 
mum sized corollas of nine species. The conformation of the corollas as shown 
here is diagrammatic and is not significant. As shown elsewhere, those in the 
left-hand row are very similar in conformation and are characterized by a 
closed throat. Those in the right-hand column are likewise similar and are 
characterized by an open throat. In the case of S. Bolanderi it will be seen 
that the minimum corolla of subsp. typica is larger than the average of subsp. 
austromontana. 

The quadrangles accompanying each are diagrammatic averages of the 
corolla sizes, indicating length and breadth together with the points of attach- 
ment of the stamens. In the case of S. Bolanderi figure A represents subsp. 
austromontana, figure B subsp. typica. In the case of S. Austinae figures C, 
B and A represent, respectively, the north coast form, the Sierran form, the 
southern form. It will be observed that while the corolla of the first named 
form is comparable to those of the three species immediately allied, the average 
is smaller. This may be due in part to the greater number of southern forms 
available for measurement. ‘The variation in the width of the throat of these 
four species may be observed, as well as the variation in place of stamen attach- 
ment. In the case of S. tuberosa figure A represents subspecies similis, figure 
C subspecies australis and figure B the intermediate forms. The differences in 
stamen arrangement between the subspecies is readily perceived. The data 
were obtained from boiled corollas; they were partly substantiated by field 
observation. The number of corollas involved in making the diagrams is as 
follows: S. Austinae, southern form (A) 20, Sierran form (B) 5, north coast 
form (C) 7, the average of all (D) 32; S. siphocampyloides 15; S. angustifolia 
20; S. antirrhinoides 46; S. nana 15; S. tuberosa subsp. similis (A) 18, inter- 
mediate forms (B) 15, subsp. australis (C) 14; S. Brittoniit 13; S. californica 
41; S. Bolanderi subsp. austromontana (A) 7, subsp. typica (B) 7. 
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Cuart 2. Diagrammatic representation of size variation in corollas of 
Scutellaria. 
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The averages of these forms may be seen by reference to Chart 
1. In flower structure and size the species is not materially 
different from S. angustifolia. 

The species occurs on dry, usually stony banks or in gravel, 
frequently along the dry margins of streams and is found chiefly 
in association with the drier aspects of the yellow pine forest. 
Its. westward limit corresponds to the western limit of yellow 
pine in Humboldt County. Although the type was collected along 
Chico Creek, presumably under oaks, it seldom ranges into the 
oak woodland. In the Sierra Nevada and North Coast Ranges it 
seldom occurs above 2500 feet. In southern California it occurs 
chiefly from 3500-5000 feet. It flowers chiefly during June and 
July. 

Following is the distribution by counties: Cattrornia. Hum- 
boldt; Trinity; Shasta; Tehama; Lake; Napa; Butte; Plumas; 
Nevada; Yuba; Tulare; Kern; Ventura; Los Angeles; San Ber- 

nardino; Riverside. 
University of California at 
Los Angeles, July 1, 1938. 

CONE VARIATION IN DIGGER PINE 

W. PatmMerR STOCKWELL 

Pinus Sabiniana Dougl., the digger pine, is quite constant in 
its general appearance, having a forked or loosely branched 
crown, sparse gray-green foliage and often a leaning posture. 
The cones are dark, the seeds are large and the seed wings are 
short and thick. However, the degree of variation in cone size 
and morphology exhibited by this pine is approached by few 
others. 

In central and northern California the cones of digger pine 
often resemble those of Coulter pine in size and general confor- 
mation, with hooked spurs as long as two inches from some of the 
basal scales. Toward the southern end of its range, however, 
and near the coast, colonies of digger pine are known that pro- 
duce cones of an entirely different appearance. These cones are 
short, broad based, massive, woody, carved in appearance, and 
the scales are tipped with short, heavy down-turned spines. The 
general aspect of the cone is similar to that of Torrey pine; so 
striking is this resemblance, in fact, that the botanist may suspect 
that these two species have been associated in the past, although 
there is no overlapping of their ranges at the present time. 

Variation of cone size is as great as variation of cone form in 
the digger pine. In May, 1938, the writer, accompanied by H. 
L. Mason, visited a colony of large-coned trees near Bartlett 
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Fic. 1. Size variation in digger pine cones. The large cone is typical of the 
strain found growing near Bartlett Springs; the small cone represents that 

which occurs on Figueroa Mountain. 

Springs, Lake County, California. Many old open cones gathered 
from the ground were between ten and twelve inches long and 
one of these measured thirteen inches from the lowest scale to 
the apex and was seven and three-fourths inches in diameter. 
This cone, thoroughly dry and empty of seeds, with the peduncle 
and some of the basal scales missing, weighed two pounds, ten 
ounces. At the other extreme of size range are old, open cones 
recently collected at a location reported by Carl Epling on 
Figueroa Mountain, Santa Barbara County, California. In gen- 
eral these are short and broad, one of them measuring three and 
three-fourths inches in length, three and one-half inches in di- 
ameter at the base, and weighing but four ounces. These ex- 
amples are not of rare individual cones or of isolated trees, but of 
local races or genetic strains represented by many trees, a fact 
which emphasizes their importance to an understanding of 
species distribution and delineation in the western pines. 

California Forest and Range 
Experiment Station, Berkeley, 

September, 1938. 
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ALICE EASTWOOD’S EIGHTIETH BIRTHDAY 
ANNIVERSARY 

Miss Alice Eastwood, for forty-seven years Curator of Botany 
of the California Academy of Sciences, celebrated on January 19, 
1939, her eightieth birthday. To honor her on this occasion more 
than four hundred botanists and garden enthusiasts met at a 
luncheon held in the Terrace Ballroom of the Fairmont Hotel, 
San Francisco. Following the luncheon Dr. F. M. McFarland, 
president of the Academy, presided at a brief congratulatory 
ceremony. A resolution by the board of trustees in appreciation 
of Miss Eastwood’s devoted service to botany as curator in the 
institution was read by Mr. Norman B. Livermore, president of 
the board. Miss Eastwood received hundreds of congratulatory 
letters and telegrams; excerpts from a few of these were read by 
Dr. Robert C. Miller, Director of the Museum and Steinhart 

Aquarium of the Academy. Among the valuable gifts received 
by Miss Eastwood was a collection of the Dennison wild flower 
paintings presented by Mrs. J. T. Morris and Miss F. P. Morri- 
son. She received also a book plate, the gift of the California 
Botanical Club, an organization which she founded in 1891. The 
plate, designed by Mrs. Alice B. Chittenden, shows redwoods and 
manzanita in the foreground, and in the distance Mount Ta- 
malpais, one of Miss Eastwood’s favorite collecting fields. Mr. 
Allen B. Chickering expressed the regard and esteem of Miss 
Eastwood’s many devoted friends and admirers and, in apprecia- 
tion of the work she has accomplished in the crowded quarters of 
the Academy, offered to contribute the sum of two hundred and 
fifty dollars as the beginning of a fund for a building to be known 
as the “Alice Eastwood Herbarium.” Miss Eastwood made ac- 
knowledgments in a characteristic short speech quoting the verse, 
“My Birthday,” by Dixie Lee which ends:—“I count my age by 
friends—not years!” 

Flowering manzanita (Arctostaphylos manzanita) from the 
William F. Booth place in Sonoma County was used for table 
decoration. For many years Miss Eastwood has been especially 
interested in the native Californian species of this genus and its 
use on this occasion was especially appropriate. 

Among organizations represented at the luncheon were: 
American Fuchsia Society, California Academy of Sciences, Cali- 
fornia Horticultural Society, California Spring Blossom and Wild 
Flower Association, San Francisco Garden Club. An attractive 
biographical folder, sponsored by these organizations, was dis- 
tributed as a souvenir. 

The accompaning portrait of Miss Eastwood was taken in 
January, 1939.—EtTHEL Crum, Department of Botany, University 
of California, Berkeley, February, 1939. 
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A NEW SPECIES OF ARTHROBOTRYUM 

Rutu A. Hoeru 

A collection of Arthrobotryum by Mr. Harold E. Parks, from 
Smith River Valley, Del Norte County, California, represents an 
undescribed species. Specimens of the fungus were sent in April, 
1933, to Dr. Lee Bonar of the University of California, Berkeley, 
who suggested and directed this study. The writer is indebted 
to Mr. Parks for subsequent collections and field observations, 
which have shown that the fungus is continuously present in this 
area. 

Arthrobotryum spongiosum sp. nov. Mycelium copiosum, 
compactum massis spongiosis sed densis; hyphae fuscae, profuse 
ramosae, compactae cellis fere globosis, 10-30 y diametro; synne- 
mata sparsa, nonnumquam absentia, ferme 1 mm. alta, fusca, 
composita ex pluribus conidiophoris filiformibus dense compac- 
tis; capitula globosa, conidia dilute brunnea, cylindrata-ovoidea, 
3-septata, leviter stricta ad septas, 32—44 x 10-16 u. 

Mycelium abundant, composed of spongy but dense masses; 
hyphae dark, profusely branching, composed of cells almost 
spherical, 10-30 microns in diameter; synnemata sparse, some- 
times absent, averaging 1 mm. high, dark brown, composed of 

Fic. 1. Arthrobotryum spongiosum Hoerl. On bark of Libocedrus decur- 
rens Torr., X1. 
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-many closely compacted parallel conidiophores; heads globose, 
conidia pale brown, cylindric-ovoid, 3-septate, slightly constricted 
at septae, 32—44 x 10-16 microns. 

Habitat: on twigs and branches of Libocedrus decurrens Torr., 
Chamaecyparis Lawsoniana (Murr.) Parl., and Pseudotsuga taxifolia 
(Poir.) Rehder. 

Type: on Libocedrus decurrens Torr., above Eighteen Mile 
Creek, Smith River, Del Norte County, California, April 19, 1933, 
Harold E. Parks 4422 (U.C. Herb. 596853). 

Fic. 2. Arthrobotryum spongiosum Hoerl. a, synnema, Xx 50; b, detail of 
branching hypha, x 430; c, detail of conidiophores and immature conidia, x 430; 
d, mature conidium, X 430. 

In most of the described species of Arthrobotryum the super- 
ficial vegetative mycelium is sparse and the synnemata are numer- 
ous and gregarious. In this species the opposite situation exists. 
The outstanding characteristic of the fungus is the thick mat 
of superficial growth. The mycelium forms compact, black, ir- 
regular, often more or less confluent masses which are one-half 
to three-fourths of an inch in depth, and which extend over the 
branches, giving a general blackened appearance (text fig. 1). 
Fruiting bodies are scattered and not numerous, and in some col- 
lections are entirely lacking. Although the synnemata rise from 
the surface of the mat, they are not easily seen with the naked 
eye because of their small size and the spongy uneven character 
of the mycelium. 

The superficial mycelial mats tend to fall away during the dry 
season. Conclusive evidence has not been found to indicate that 
hyphae penetrate into living tissue of the host, and no injury to 
the tree is apparent. 

The genus Arthrobotryum has a wide distribution. Species 
have been described from Italy, Holland, Germany, England, 
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India, Ceylon, Borneo, Cuba, Porto Rico, and New Jersey. 
Arthrobotryum spongiosum approaches A. atrum Berk. & Broome, 
a European species, in spore size, but other characters widely 

SE DOTS ONS aT) Dat University of California, 
Berkeley, March, 1938. 

A PORTRAIT OF JOHN GILL LEMMON 

The accompanying photograph of John Gill Lemmon was 
given to me by Mrs. Stacy Slipner of 3241 Broadway, Sacra- 
mento, California. Mrs. Slipner, who was born in Sierra County, 
California, in 1859, was a pupil of Mr. Lemmon’s in the seventies. 
Her reminiscences regarding the Lemmon family are summarized 
in the following statements: 

Frank Lemmon was 
farming in the Sierra Val- 
ley during the Civil War. 
After the war, his brother 
John, another brother 
(Judge William Lemmon), 
and a sister (Mrs. Olson) 
joined him in California. 
John had served in the 
Union Army; Mrs. Olson, 
also, had served the Union 
cause by working in hos- 
pitals. John had been a 
prisoner of the Confeder- 
ates [in Andersonville] 
and had been subjected to 
severe physical and men- 
tal strain. He became the 
school teacher in Sierra 
Valley. He was a good 
teacher, popular with chil- 
dren and parents. Mrs. 
Lemmon was also a bota- 
nist; she was a Califor- 

nian, but not from the 
mountains. 

Mrs. Slipner’s reminiscences convey an impression of a gentle- 
ness which might not be expected in the grimly bearded veteran. 

The photograph, beneath which is printed the legend “J. G. 
Lemmon, 4th Mich. Cav.”, bears on the reverse the imprint of a 
San Francisco photographer. It was evidently made not long 
after the war, but there is no definite information as to its date. 
—Hersert F. Copreianp, Sacramento Junior College, Sacramento, 
California, January, 1939. 

VA GZ. Lemmon, — 

: th Atih, Car." 
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REVIEW 

Phytogeographical Problems of Eastern Canada. By Frere 
Marie-VicTor1In. Contributions du Laboratoire de Botanique de 
Université de Montreal, Number 30. American Midland Natu- 
ralist. Volume XIX, Number 3. Pp. 498-558. The University 
Press, Notre Dame, Indiana. 1988. 

This study has arisen from the keen observations of a veteran 
field botanist, who has spent many years exploring the flora of 
one of the more interesting regions of North America. As its 
title implies, the contribution aims chiefly to state certain impor- 
tant ecological and phytogeographical problems, solutions of 
which are either not offered or are suggested only as tentative 
hypotheses. The first problem is that of the occurrence in nature 
of variations which appear similar to the geneticist’s mutations, 
and of the existence in such genera as Crataegus and Oenothera of 
many closely interrelated microspecies. The author concludes 
that many of these microspecies must have originated since the 
advent of civilization, but does not discuss the cytogenetic basis 
for their existence. He considers them important as “traces of 
discontinuous evolution.”” The principal problem discussed by 
the author, however, is that of the allogenous elements in the 
flora of eastern Quebec; those species, either endemic or isolated 
outliers of characteristically Arctic or Cordilleran species, which 
persist as relics on the higher mountains, the river gravels, and 
the exposed shores of the Gaspé Peninsula, the Mingan Islands, 
and the Island of Anticosti. The author gives careful lists and 
descriptions of many of these species and their habitats, accom- 
panied by a fine series of illustrations and maps, which speak 
eloquently for the thoroughness with which he has studied this 
flora during a period of more than twenty-five years. 

As a result of his extensive studies, Victorin has concluded 
that neither of the two principal hypotheses which have been put 
forward to account for the presence of these allogenous elements 
is wholly adequate. He gives careful consideration to the hy- 
pothesis of Fernald, that they are relics which have persisted in 
their present localities throughout the Wisconsin glaciation. This 
hypothesis seems clearly applicable to many of the Gaspé spe- 
cies, but in Mingania and Anticosti Island, the presence of a 
lobate ice front must be postulated, with the relic species occur- 
ring in an ice-free area between the lobes. This view is sup- 
ported by the localization of the allogenous elements in areas of 
the south shore of Anticosti that correspond in a certain degree 
to the portions of the Mingan Islands also occupied by such spe- 
cies. No geological evidence in favor of this supporting postu- 
late is presented. Another difficulty with Fernald’s hypothesis 
is that many of the river gravels of the south side of the Gaspé 
Peninsula, which is unquestionably glaciated, contain as many 
allogenous species endemic to these lowlands as do the unglaci- 
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ated highlands of the Gaspé. Finally, there is “a number of bi- 
centric species rather general or frequent on the lower St. Law- 
rence area whose Cordilleran or Asiatic affinity or identity must 
be accounted for.” To account for these discrepancies the hy- 
pothesis of post-glacial migration, recently revived by Wynne- 
Edwards, is brought up by Victorin. He does not, however, feel 
that this hypothesis can account for all of the allogenous species, 
and mentions the interesting fact that many of them, when culti- 
vated in Montreal, show great vegetative vigor and “‘aggressive- 
ness.” The thoughtful reader cannot finish this most interesting 
discussion without agreeing that “the situation seems much too 
complex for one good simple, schematic and dogmatic explana- 
tion.”’ One can only hope that the author will continue these 
studies and will eventually reach a solution satisfactory for the 
explanation of at least the main features of this fascinating prob- 
lem.—G. Lepyarp STEBBINS, JR. 

NOTES AND NEWS 

New Recorps or ALIEN Piants IN San DiEGo County, CAtLi- 
FORNIA. Most of the species listed below are here reported from 
southern California for the first time. I am indebted to Dr. I. M. 
Johnston, Dr. P. A. Munz, and Mr. J. R. Swallen for some of the 
determinations. Stations given are in San Diego County, and 
specimens cited are in the herbarium of the San Diego Natural 
History Museum. 

Crencurus EcHINaTus L. La Mesa, October 20, 1937, Gander 
4637. Not previously reported from California. 

PENNIsSETUM RuppEeLu Steud. <An occasional escape in waste 
areas: San Diego, March, 1931, Fidella G. Woodcock; May 10, 
1986, Gander 18852. 

PuytToxtacca amMERICANA L. Chula Vista, July 25, 1936, D. F. 
Howe. Reported by S. B. Parish from Santa Monica, Los 
Angeles County (Zoe 2:27. 1891). 

SISYMBRIUM ORIENTALE L. Widely established in the vicinity of 
San Diego: Balboa Park, April 16, 1929, Miss F. G. Woodcock, 
March 31, 1987, Gander 3067; Chollas Heights, April 27, 1937, 
Gander 3883; San Luis Rey, Gander 3333, Oceanside, April 15, 
1937, Gander 8271. Reported once previously from the United 
States (Leafl. West. Bot. 1:174. 1935). 

Resepa LuTEoLA L. Poway, May 26, 1936, Gander 2415. Not 
previously reported from southern California. 

KaLisTROEMIA PARVIFLORA Norton. Well established in a small 
area near Warner Hot Springs, October 22, 1936, Gander 2944. 

Not previously reported from California. 
CHRYSANTHEMUM cCARINATUM L. Silver Strand near Tent City, 
April 25, 1986, Gander 1603.—Franx F. Ganper, Natural History 
Museum, San Diego, California. 
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Members who plan to bind Volume IV of Maprono should 
note that the portrait of Dr. Willis Linn Jepson in the October, 
1938, issue is the frontispiece. The inadvertent transposition 
by the printers should be corrected by inserting the portrait to 
face the title-page. 

The Sixth Pacific Science Congress of the Pacific Science As- 
sociation will be held July 24 to August 12, 1939, at the Univer- 
sity of California, Berkeley, Stanford University and the Golden 
Gate International Exposition, San Francisco. Inquiries regard- 
ing the Congress may be addressed to the secretary of the com- 
mittee on the Sixth Pacific Science Congress, 205 Hilgard Hall, 
University of California, Berkeley, California. 

On Sunday, February 5, 1939, the Santa Barbara Branch of 
the California Botanical Society held a dinner meeting at French 
Hotel, Santa Barbara. Mr. C. A. Harwell, Park Naturalist, 
Yosemite National Park, spoke on the development of natural 
history work in Yosemite National Park since 1916. Twenty- 
four members of the Society attended the meeting. 

Recent articles of especial interest to botanists in western 
North America are: “The American species of Crepis,’ by E. B. 
Babcock and G. L. Stebbins, Jr. (Carnegie Inst. Wash. Publ. No. 
504: 1-199, figs. 1-34. 1938); “The Styrax of northern Califor- 
nia,’ by Herbert F. Copeland (Am. Jour. Bot. 25: 771-780. 
1938); “The North American species of Rhamnus,” by Carl B. 
Wolf (Rancho Santa Ana Botanic Garden, Bot. Ser. 1, 1-86. 
1938) ; “A synopsis of the North American species of Sorbus,” by 
George Neville Jones (Jour. Arn. Arb. 20: 1-48, pls. 226, 227. 
1939). 

Fascicles of “Flora Taxonomica Mexicana,” by Professor C. 
Conzatti are now appearing. Part II, “Mexican Ferns” (con- 
sisting of 250 pages), may be purchased separately for four 
Mexican pesos, or together with Part I, the “Analytical Key of 
Families,’ for five Mexican pesos. Address: Professor C. Con- 
zatti, 2a de Gomez Farias, 3 Oaxaca de Juarez, Oaxaca, Mexico. 

The first issue of Lloydia, A Quarterly Journal of Biological 
Science, appeared January 7, 1939. This new periodical, edited 
by Dr. Theodor Just, is the official publication of the Lloyd Li- 
brary of Natural History, Cincinnati, Ohio. The format is es- 
pecially attractive, the paper is of excellent quality, and the print 
is clear. The issue consists of 254 pages and is well illustrated 
and conveniently indexed. The content is divided between the 
fields of botany and entomology. The botanical articles are: 
“The morphology of Artemisia tridentata Nutt.” by R. A. Diet- 
tert; ““Revision of Horkelia and Ivesia,’ by David D. Keck; “The 
genus Eucrypta Nutt.” by Lincoln Constance; “Tropical Dacry- 
mycetaceae,’ by Travis W. Brasfield; “The Cladoniae of eastern 
Kentucky,” by Margaret Fulford.—E. Crum. 
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THE GENUS HELIANTHEMUM IN CALIFORNIA* 

Beryt O. SCHREIBER 

Helianthemum suffrutescens sp. nov. Frutex, 4-8 dm. altus 
erectus robustus foliosus, e basi virgate ramosus; cortex porphy- 
reus; ramuli lignosi vel herbacei, ad basin tomentosi; folia 10—43 
mm. longa, 2-8 mm. lata, lineari-lanceolata vel oblanceolata, 
planata, margine paullo revoluto, apice acuto obtusove; petioli 
breves vel obsolescentes; panicula bracteata; bracteae 2—25 mm. 
longae, inferioribus foliis simillimis; alabastri ovati acuminati; 
sepala pilis stellatis apicibus plerumque rubris dense sparseve 
pubescentia, exterioribus 2 mm. longis, 0.25 mm. latis, anguste 
-linearibus, interioribus 4-5 mm. longis, 2—2.5 mm. latis, ovatis 
acutis; petala 6 mm. longa, 5-6 mm. lata, obovata, apice erosa; 
stamina 19-80; ovarium 3-loculatum; stylus 0.5 mm. longus, 
crassus; stigma capitatum trilobatum capsula loculicida, apice 
acuto; semina immatura trigona, manifeste scrobiculata granula- 
tave; funiculus longus curvatus. 

Erect shrub 4-8 dm. high, robust, leafy, virgately branching 
from the base, distinctly woody, twigs woody or herbaceous with 
stellate tomentum which persists to the woody base; leaves linear 
lanceolate to oblanceolate, flat, slightly revolute on the margin, 
10-43 mm. long, 2-8 mm. wide, acute or rounded at the apex, 
shortly petioled or almost sessile, densely stellate pubescent; 
flowers in leafy bracteate panicles, bracts 3-25 mm. long, the 
lower conspicuously foliaceous; buds ovate, acuminate; sepals 
densely to lightly stellate pubescent, hairs often tipped red, outer 
2 mm. long, .25 mm. wide, narrowly linear, inner 4-5 mm. long, 
2-2.5 mm. wide, ovate-acute; petals 6 mm. long, 5-6 mm. wide, 
obovate, erose at apex; stamens 19-30; ovary 3-celled; style 

short, 5 mm. long, stout; stigma capitate, 3-lobed; loculicidal 
capsule acute at apex; immature seeds 3-sided, appearing pitted 
or granular, attached to placenta by a long curving funiculus. 

Type. Amapor County: dry slope, 5.5 miles west-southwest 
of Bisbee Peak, elevation 500 feet, May 23, 1936, Beryl Schreiber 
2243. 

Other specimens examined, Amapor County: Bisbee Peak, 
April 29, 1936, G. T. Nordstrom 254; Michigan Bar, Apr. 24, 1936, 
G. T. Nordstrom 760; Michigan Bar, May 23, 1936, Beryl Schreiber 
2244; Michigan Bar, June 12, 1937, Beryl Schreiber 2401. 

The type specimen and the additional collections are filed in 
the Vegetation Type Map Herbarium, California Forest and 

1 Contribution No. 2 from the Vegetation Type Map Herbarium of the 
Forest Survey Division of the California Forest and Range Experiment Station. 
The author is supervising botanist, Project No. 365-03-3-35, conducted under 
the auspices of the Works Progress Administration. 

Maprono, Vol. 5, pp. 81-104. July 6, 1939. 

JUL =? 1989 



82 MADRONO [Vou. 5 

Range Experiment Station, located in the University of Cali- 
fornia Herbarium at Berkeley. Isotypes have been distributed 
to the United States Forest Service Herbarium and United States 
National Herbarium at Washington, D. C.; Gray Herbarium at 
Harvard; and the University of California Herbarium. 

Helianthemum suffrutescens was abundant at the type locality, 
associated with Adenostoma fasciculatum, Arctostaphylos manzanita, 
Quercus Douglasii, Lotus scoparius, Gnaphalium decurrens var. cali- 
fornicum and species of grass. The area had been burned recently 
as indicated by the blackened stumps of Adenostoma fasciculatum 
and the heavy growth of Gnaphalium decurrens var. californicum 
and Lotus scoparius. In the Michigan Bar area the plants of Heli- 
anthemum appeared even more robustly suffrutescent than at the. 
type locality. They occurred in scattered clumps associated with 
Quercus Wislizenit and grasses. 

Helianthemum suffrutescens may be distinguished readily by its 
virgate habit, woody stems and abundant very gray foliage from 
the green rush-like H. scoparium Nutt. var. vulgare Jepson of the 
Sierra foothills, Coast Ranges and southern California. The 
leaves of H. scoparium var. vulgare are usually linear or occasion- 
ally wider, revolute and green, slightly pubescent to glabrate, and 
usually deciduous in early summer, a peculiarity which gives the 
plant a slender broom-like appearance. 

The seeds of Helianthemum suffrutescens are apparently fire 
resistant. Many of the species of other genera in the type local- 
ity had been completely killed by fire, whereas H. suffrutescens 
had reseeded itself and mature shrubs were common. In the 
Michigan Bar area the year following a fire, the seedlings were 
innumerable and were the dominant plants in the locality. In 
the same area the year previous the individuals could have been 
counted. Therefore it is suggested that fire encourages the 
spread of this species which becomes a dominant part of a fire 
type vegetation in both the Bisbee Peak and Michigan Bar 
localities. 

Helianthemum suffrutescens is densely leafy throughout its life 
cycle and observations made at different seasons over a period of 
two years failed to reveal the plants in a leafless condition. Col- 
lections of the seedlings were made in the Michigan Bar locality. 
These young plants had the same virgate habit as the mature 
shrub, and were extremely leafy, many of the leaves being oblan- 
ceolate and very pubescent but somewhat greener than in the 
older plants. The seedlings of H. scoparium var. vulgare are very 
narrow leaved and much greener in appearance. 

The flower panicles in the Helianthemum suffrutescens are al- 
ways leafy bracted while, according to most authors, those of 
H. scoparium var. vulgare are not. However, close scrutiny of 
many plants of this variety reveals the fact that the character of 
the naked as opposed to the leafy inflorescence does not hold, 
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Fic. 1. Helianthemum suffrutescens Schreiber: a, seedling, < ¥2; b, inflo- 
rescence, X 14. 

although the inflorescence is never so leafy as that of H. scoparium. 
Careful examination discloses no important differences in the 
flowers or the immature seeds of the two Sierran plants. 

Typical Helianthemum scoparium is apparently restricted to the 
immediate coastline of California, occasionally extending inland 
where coastal influences are prevalent. Helianthemum suffrutescens 
is, therefore, geographically separated from this coastal plant. 
The coastal species is low, usually more or less divaricate in habit, 
the ultimate twigs erect, specimens from the type locality at 
Pacific Grove, Monterey County, appearing more or less twisted 
or matted. It is definitely green in appearance and slightly 
pubescent to glabrate, its leaves narrowly linear and often so 
revolute as to appear terete; almost wholly deciduous in the fall. 
The flower buds are relatively large and subtended by foliaceous 
bracts which often exceed the buds. The flowers are fewer than 
in H. scoparium var. vulgare or in H. suffrutescens. 

Helianthemum scoparium var. Aldersonit Munz also is geograph- 
ically separated from H. suffrutescens. It is found in the interior 
southern California mountains from the San Bernardino Moun- 
tains south to San Diego County. The characters which separate 
this variety from H. scoparium and H. scoparium var. vulgare as 
well as from H. suffrutescens are the extremely large and open 
panicle and larger sepals and petals. However, some of the ma- 
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terial of H. scoparium var. vulgare observed in Amador County 
has quite open panicles and rather large sepals, although the 
petal measurements were smaller. It would seem that there 
might be a relationship between the Sierran plant and the south- 
ern Californian plant. However, further field study on the 
southern California entity is necessary. 

The third Californian species, Helianthemum Greenei Rob., is 
insular in distribution and differs widely from all the mainland 
species. The flowers are corymbose instead of paniculate and 
the calyx is densely glandular-pubescent. The foliage, however, 
closely approaches that of H. suffrutescens in aspect, although it 
is somewhat more grayish-pubescent. 

The following key summarizes the differences between the 
California species and varieties of Helianthemum. 

Flowers paniculate; calyx non-glandular. 
Leaves narrowly linear; green, sparsely stellate pubes- 

cent to glabrous, deciduous in summer. 
Low and divaricate; matted, with ultimate twigs 

erect, flowers few; inflorescence usually very 
MO ALY 9 fe eck hie bila a ha age ee ee eee HI. scoparium 

Tall and rush-like; flowers numerous; inflorescence 
sparsely leafy. 

Panicle usually narrow; petals approximately 4-6 
MM ONS ce: Sachs See ay eee eh eee ee ae H. scoparium 

var. vulgare 
Panicle extremely open, petals 8-12 mm. long .... H. scoparium 

var. Aldersonit 
Leaves linear-lanceolate to frequently oblanceolate, 

densely stellate pubescent; not deciduous in sum- 
TIGR Fierctiet cee wade Oe eet as Age oe tetera ean RE H. suffrutescens 

Flowers corymbose; calyx glandular; Santa Cruz Island ... H. Greenei 

Many authors place the new world species of Helianthemum in 
the genus Crocanthemum. It seems, however, that the characters 
used as a basis for this separation are inadequate. Crocanthemum 
was first proposed by Spach (3) in 1836. Ata later date he (4) 
distinguished it from Helianthemum by its alternate leaves, lack of 
stipules, straight peduncles, linear cotyledons and new world dis- 
tribution. Spach mentions that Crocanthemum often has the lower 
leaves opposite and occasionally plants of Helianthemum have as- 
cending peduncles both of which are exceptions to the character- 
istics of these genera as differentiated by him. 

Janchen (1) separates the two genera on the basis of the old 
world species having opposite, 3-nerved leaves, and the cotyle- 
dons being linear-filiform and sessile, while the new world species 
have alternate, pinnately nerved leaves, and cotyledons united at 
the base. However, as has been pointed out by Spach (4), the 
lower leaves of Crocanthemum are sometimes opposite and the 
leaves in Helianthemum are pinnately nerved and not 3-nerved. 

As to the cotyledons Spach (4) describes those of Helianthe- 
mum as being elliptic or elliptic-orbicular, whereas, in Crocanthe- 
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mum they are linear. In Janchen’s paper (1) the cotyledons 
were described as linear in Helianthemum, and, later, in an 
emended description of the genus in Engler’s Pflanzenfamilien 
(2) he states that the cotyledons are long-elliptic. Apparently 
from these descriptions the difference in shape of the cotyledons 
would seem to be well marked. However, cotyledons of many 
seedlings of Helianthemum suffrutescens were examined in the field 
and it was found that they varied in shape from linear to elliptic 
or occasionally wider. Some of the cotyledons were united at 
the base and others were not. These facts indicate that in this 
group the shape and character of the cotyledons are not satis- 
factory criteria for separating genera. 

The absence of stipules was formerly considered both by 
Spach (4) and Janchen (1) as important in the generic segrega- 
tion of Crocanthemum. Later, a species from the Gulf States, C. 
stipulatum, was described by Janchen and this character lost its 
significance in the separation of old and new world groups. 

Further study may reveal well defined differences between 
Helianthemum and Crocanthemum but for the present the new 
world species are referred to the genus Helianthemum. 

November 22, 1938. 
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A NEW SPECIES OF CIRSIUM FROM CALIFORNIA 

Heten K. SHarsmMitru 

Cirsium campylon sp. nov. 
Herba perennis, erecta, crassa, pallido-viridis, hydrophila, 

6-21 dm. alta; e caudice caules vulgo solitarii, lanati vel arach- 
noidei, indumento tarde deciduo, sparse glanduloso-papillati; 
folia lanceolata, subtus albo-lanata supra glabrescentia; laminae 
pinnatifidae, sinibus rotundis, segmentis irregulariter 3—4-lobatis, 
lobis saepe quam longis latioribus, in aculeis crassis, stramineis 
5-15 mm. longis terminatis; folia basalia 60—70 cm. longa; folia 
caulina superiora 20-40 cm. longa; capitula cernua, 2.5-3 cm. 
alta; involucri bracteae anguste ovatae, valde recurvatae, cori- 
aceae, 20-30 cm. longae, subter medium latissimae, ad mediis 
marginibus undulatae erosulatae, attenuatae, sulcatae, aculeo 
crasso 8-5 mm. longo terminatae; corolla alba, 18-22 mm. longa; 
microsporae 31-33 y diametro; styli rami 4—6 mm. longi. 

Erect, coarse, pale green, hydrophilous perennial, 6-21 dm. 
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in height, 3-9 dm. in spread; caudex woody, thick, bearing fasci- 
cled roots; cotyledons subpetiolate, oval, 10-12 mm. long, 5-7 
mm. wide, glabrous; stems mostly solitary, 2—5 cm. in diameter at 

base, grooved longitudinally, lanate, arachnoid with age, slightly 
glandular-papillate, fistulous, leafy throughout, bearing florifer- 
ous branches at the nodes; leaves lanceolate, lanate beneath, 
arachnoid with age, the veins not or only weakly glandular-papil- 
late, upper surface less densely arachnoid and more glandular- 
papillate, subglabrate with age; stomata 29-35 microns; blades 
shallowly to deeply pinnatifid into irregularly 3 or 4-lobed seg- 
ments with rounded sinuses, the posterior portion of each seg- 
ment directed upward 90 degrees from the midrib, the lobes of 
the segments often broader than long, ovate, their midribs termi- 
nated by stout, often brownish-based, stramineous prickles 5—15 
mm. long, lateral prickles small; basal leaves 60—70 cm. long, the 
lower third of blade with small lyrate pinnae; cauline leaves 
gradually reduced above, the uppermost 20—40 cm. long, all ses- 
sile and decurrent with prickly, auriculate bases; inflorescence 
bracteate, paniculate, the heads numerous; larger bracts of the 
inflorescence 8—10 cm. long, reduced upwards, lower portion with 
stout marginal prickles up to 25 mm. long, nearly entire above 
the middle; heads strongly nodding, 2.5-3 cm. long, 4—4.5 cm. 
broad; involucral bracts in 6 to 8 (or 10) series; outer bracts 
strongly recurved, narrowly ovate, channelled, coriaceous, 20—30 
mm. long, 6-8 mm. wide, margins near middle undulate and ciliate 
or erose, basal half of bracts greenish, smooth, glabrous, upper 
half tapering, light green to somewhat reddish, dull, sparingly 
glandular pubescent to glabrate, tipped with a stout prickle 3—5 
mm. long; inner bracts progressively smaller and more erect, 
plane, horny, pale green, shining, the apical portion spatulate 
dilated, recurved, undulate margined, subcoriaceous, subglabrate, 
acute and weakly prickle tipped; corolla white, 18-22 mm. long, 
the tube 6-8 mm. long, the throat cylindric, 6.5—7 mm. long, the 
lobes subequal, 3.5-4 mm. long, somewhat spreading, the mar- 
gins slightly inrolled, the apex acute and hooded; filaments 3-8 
mm, long, glandular pubescent ; anthers pink, 6-8 mm. long; pollen 
grains regular, 31-33 microns in diameter; style white, 21-30 
mm. long, the branches linear, obtuse, erect, appressed, 4-6 mm. 
long; achenes 4 mm. long, 2 mm. wide, angled at truncate apex, 
dark brown, shining; pappus bristles 30 to 40, tawny, 8 to 14 of 
the bristles clavellate tipped, 12-13 mm. long, 2-4 mm. longer 
than the others. 

Type. In a dense colony along margins of El Puerto Creek 
near its junction with Adobe Creek, Arroyo del Puerto, Red 
Mountains, Mount Hamilton Range of the South Coast Ranges, 
Stanislaus County, California, altitude 1700 feet (515 meters), 
May 24, 1936, H. K. Sharsmith 3761 (Herb. Univ. Calif., no. 
610761, inflorescence, no. 610762, leaf); isotypes at Gray Her- 
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Fic. 1. Comparative drawings of Cirsiwm campylon and C. fontinale: 1, 
involucral bract of Cirsium campylon, outer surface, X3; 2, involucral bract of 
C. fontinale, outer surface, <3; 3, floret of C. campylon, X 3; 4, involucral bract 
of C. campylon, side view, X 3; 5, involucral bract of C. fontinale, side view, x 3. 

barium and Royal Botanic Gardens, Kew. 
Range. Mount Hamilton Range of the South Coast Ranges 

of California, altitude 1000-2500 feet (300—750 meters). Form- 
ing dense but isolated colonies in moist, sandy soil along edges of 
small, perennial streams, all known localities occurring in areas 
of serpentine rock. Flowering April to September. 
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The writer is grateful to the curators of the following her- 
baria for the loan of specimens: University of California (UC) ; 
California Academy of Sciences (CA); Vegetation Type Map 
Herbarium of the California Forest and Range Experiment Sta- 
tion, Berkeley (VTM). 

Specimens examined. Stanislaus County: Arroyo del Puerto, 
H. K. Sharsmith 3941 (topotype, UC) ; tributary to Adobe Creek, 
H. K. Sharsmith 3602 (UC), Carter § Morrison 3099 (UC). Santa 
Clara County: Colorado Creek, H. K. Sharsmith 3891, 8940 (UC), 
Metcalfe road northeast of Coyote, H. K. Sharsmith 3953, 3954 
(UC), C. M. Belshaw 2279 (VTM); Coyote Creek, Eastwood & 
Howell 4517 (CA, UC). 

The naming of an additional species in a large, polymorphic 
and cosmopolitan genus demands particular caution. The diffi- 
culties, however, are somewhat mitigated in this instance, since 
Cirsium campylon falls into an isolated section of the genus, Der- 
matolepis Petrak (Die nordamerikanischen Arten der Gattung 
Cirsium. Bot. Centralblatt Beiheft 35: 223-567. 1917). This 
section was erected for a single species, Cirsium fontinale (Greene) 
Jepson (Fl. W. Middle Calif. 505. 1901), known only from the 
Crystal Springs area of San Mateo County in the outer South 
Coast Ranges of California. Petrak characterizes C. fontinale as 
a relict occupying a highly isolated position not only among 
American species of Cirsium, but within the genus as a whole. 
Cirsium fontinale var. obispoensis J. 'T. Howell (Lflts. West Bot. 2: 
71. 1938), has been described recently from specimens collected 
in San Luis Obispo County (Chorro Creek, Eastwood § Howell 
2218, CA, type, UC, isotype; Prefumo Canyon, Eastwood § Howell 
5917, CA, UC) and is thus widely separated from the Crystal 
Springs area occupied by the originally described phase of C. 
fontinale. 

The distinguishing features of the section Dermatolepis, as 
given by Petrak, are an arachnoid and glandular-papillate indu- 
mentum, a somewhat unequally five-lobed corolla, and involucral 
bracts which are ample, coriaceous, reddish, recurved, broadened 
above the middle, abruptly acute, and tipped with a stout but 
short prickle, the inner bracts progressively narrower, spatulate- 
dilated, scarious, and erect. Petrak considers the involucral 
bracts of C. fontinale to be highly distinctive, and more nearly 
comparable to those of Carduus platylepis Sauter of the old world 
than to those of any North American species of Cirsium. Cirsium 
fontinale var. obispoense fits into Petrak’s general description of 
the section Dermatolepis, and it requires only minor amplification 
of the sectional characters to include C. campylon. 

The double indumentum and unequally five-lobed corolla are 
common to both Cirsium campylon and C. fontinale and there is 
likewise a similarity in general habit. The involucral bracts, 
which are the most commonly used basis for specific differentia- 
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tion within the genus, are fundamentally similar in the two spe- 
cies, but there are certain technical differences. The name C. 
campylon, suggested by Dr. W. A. Setchell, is descriptive of the 
bracts in this species, which are “‘curved like a bow.” ‘The fol- 
lowing key indicates the salient differences between the two spe- 
cies, and amplifies the section Dermatolepis to include C. campylon. 

Stems mostly single from caudex, green; heads strongly and 
permanently nodding; outer involucral bracts green, strongly 
recurved, channelled, coriaceous, 20-30 mm. long, widest be- 
low middle, upper half tapering, tipped with a 3-5 mm. 
prickle; style branches 4-6 mm. long ...................... C. campylon 

Stems mostly 3-5 from caudex, reddish; heads somewhat nod- 
ding, usually erect at maturity; outer involucral bracts red- 
dish, moderately recurved, plane to somewhat channelled, 
subcoriaceous, 15-20 mm. long, widest above middle, abruptly 
acute, tipped with a 1-2 mm. prickle; style branches 3-4 mm. 
long ..... a es 8 ale, Cnt, CERO a he he Gas ¥ gas BS GRE bes C. fontinale 

Minor differences occur between Cirsium campylon and C. fonti- 
nale in size, pubescence, leaves, and flowers. In a number of 
these characters C. fontinale var. obispoense approaches C. campylon 
rather than typical C. fontinale, although in involucral bracts the 
variety obispoense is definitely aligned with C. fontinale. Cirsium 
campylon reaches and sometimes exceeds six feet in height, typi- 
eal C. fontinale averages and seldom exceeds four feet, and C. 
fontinale var. obispoense may reach six feet. Most herbarium ma- 
terial of the typical phase of C. fontinale gives an erroneous 
impression of small size, for the sheets consist almost entirely of 
depauperate plants. Greene’s original description of C. fontinale 
(Cnicus fontinalis Greene, Bull. Calif. Acad. Sci. 2: 151. 1887) 
mentions the height as two feet, and Petrak describes the plants 
he cites as one to two feet tall. In regard to the double indumen- 
tum, the woolly component predominates in C. campylon, and the 
glandular-papillate component in the typical phase of C. fontinale, 
although C. fontinale var. obispoense may be as lanate as C. cam- 
pylon. Minor differences in shape and size of the leaves occur in 
the two species. The lobes of the segments are ovate and the 
sinuses rounded in C. campylon, whereas the lobes are triangular 
and the sinuses angled in typical C. fontinale; also C. campylon has 
larger basal leaves. Cirsium fontinale var. obispoense again ap- 
proaches C. campylon rather than typical C. fontinale in these fea- 
tures. The prickles on the bracts of the inflorescence are consid- 
erably larger in C. campylon than in either typical C. fontinale or 
C. fontinale var. obispoense. There are several minor differences in 
flower structure, particularly as to style branches, which are 
usually partially included in C. campylon, and exserted in typical 
C. fontinale and C. fontinale var. obispoense. 

The heads of Cirsium campylon are conspicuously drooping on 
limp peduncles while those of C. fontinale nod only slightly and 
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are usually erect at maturity. The extent of this nutant condi- 
tion of the heads can be determined satisfactorily only in the 
field. 

Cirsium campylon and C. fontinale, as known, are entirely re- 
stricted to areas of serpentine rock, and grow only in the boggy 
soil of springs or along the margins of perennial streams. Geo- 
graphically, there is the width of the Santa Clara Valley and the 
eastern slope of the outer South Coast Ranges between the most 
proximate colonies of C. campylon and the typical phase of C. 
fontinale. Thus C. campylon is subjected to a more arid, interior 
climate, with lower average precipitation and less fog, than is 
typical C. fontinale. About two hundred miles south are the two 
known localities of C. fontinale var. obispoense, with climatic con- 
ditions approximating those of the species proper. Such facts, 
together with morphological features, suggest that these two 
highly localized, endemic species arose from a common stock 
early in the history of the genus in western America, and that 
climatic and edaphic factors played a considerable part in their 
segregation and ultimate extreme localization. 

State College of Washington, Pullman, 
February 10, 1938. 

A REALIGNMENT OF THE PANICUM THERMALE GROUP 

Hazet M. ScHMOLL 

While attempting to put in order material of the genus 
Panicum in the Herbarium of the Field Museum, considerable 
morphological variation and distributional discontinuity were 
noted in specimens referred to Panicum thermale Bolander. Ref- 
erence to the original description of this species and to treatments 
in various manuals did not clarify the situation. A further study 
of the group was then suggested by Dr. Julian A. Steyermark of 
the Field Museum to whom the author is much indebted for criti- 
cisms and suggestions. Material was borrowed from the follow- 
ing herbaria: Gray (G), University of California (UC), United 
States National (US), Field Museum (F) and Rocky Mountain 
(RM). The writer is grateful to the curators of these herbaria, 
and especially to Dr. Paul C. Standley of the Field Museum. 

As a result of this study it was found that Panicum thermale 
Bolander as currently interpreted is really a complex group con- 
consisting of three species and two varieties. Typical P. thermale 
apparently occurs only in the hot springs region of Sonoma and 
Napa counties, California, while the other species occur near 
Mount Lassen, California, and in the Rocky Mountains. 

The outstanding character which separates the Pacific Coast 
species of this group from those of the Rocky Mountains is the 
structure of the panicles. Those of the Pacific Coast species are 
usually narrower than long, with upright branches, the lower of 
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which are strongly fascicled, whereas the panicles of the Rocky 
Mountain species are as broad as or broader than long with lower 
branches spreading and not strongly fascicled. 

Panicum pacificum Hitchcock & Chase is excluded from the 
Panicum thermale aggregate since it lacks the densely velvety 
pubescent leaves characteristic of that group. It is allied to P. 
thermale and is also especially close to the eastern species, P. 
lanuginosum. 

Specimens of Panicum thermale from The Geysers, Sonoma 
County, California, the type locality, differ markedly from other 
western species of section Lanuginosa. 'They are taller and the 
densely velvety pubescent leaves are more upright and much 
longer and narrower. The species is apparently restricted to 
the vicinity of the type locality and adjacent Napa County. An 
emended description follows. | 

PaNnicuM THERMALE Bolander sp. emend. P. thermale Bolander, 
Proc. Calif. Acad. Sci. 2: 181. 1862. . 

Plants grayish or light green, densely tufted, 12—42 em. high; 
culms erect, slightly geniculate at base, internodes often curved, 
branches often arising from all but uppermost node along the 
culm, glabrous or villous, nodes with a dense ring of hairs, 
glabrous ring usually below node; ligule 8 mm. long; sheaths of 
main culm rarely overlapping, uppermost sheath elongated, gla- 
brous or villous, densely villous-ciliate on margin, with dense ring 
of short hairs at collar, papillose; blades of the rosette mostly 
narrow to linear-lanceolate, 2.1-10 cm. long, 4-6 mm. wide; 

blades of main culm thick, ascending, and usually almost ap- 
pressed to the stem, slightly subcordate, taper-pointed, linear- 
lanceolate, 6—12.5 cm. long, 4-8 mm. wide, uppermost blade re- 
duced, both surfaces densely velvety pubescent, often velvety- 
villous on the upper surface, especially on the lower half; edge of 
blade cartilaginous, scabrous; panicles included in sheath or 
rarely short-exserted, 4-9 cm. long, 1.2-2.7 cm. wide, densely 
branching, all branches upright, branches on lower part of axis 
fascicled, densely flowered, lower part of axis and branches 
pubescent; spikelets obovate-elliptic, obtuse, papillose-pilose, 
1.7-2 mm. long, 0.5—-1 mm. wide; first glume truncate to acumi- 
nate, one-third to one-fourth the length of the spikelet; fruit 1.3- 
1.6 mm. long, 0.6—0.7 mm. wide. 

The autumnal form has reduced leaves occurring in fascicles 
at the ends of slender branches along the main stem; blades 1—2 
em. long, 1.5—2.5 mm. wide, narrowly lanceolate, acuminate, in- 
volute, velvety pubescent on both surfaces, velvety-villous on 
lower part of upper surface. 

CaLirornia. Sonoma County: Geysers, 1866, H. N. Bolander 
3941 (type, G); 1860-67, Bolander 3941 (US, UC); warm loose 
soil, Geysers, Bolander 8 (G autumnal form, US) ; Geysers, 1860— 
67, Bolander (F); Geysers, Bolander (F); 1860-67, Bolander 
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(US) ; ex Herb. Bebb, Schott (F) ; Geysers, June 26, 1877, Volney 
Rattan (UC) ; Geysers, July 5, 1931, Marcus E. Jones 29210 (UC). 
Napa County: near McDonald’s, November 10, 1861, W. H. 
Brewer 861 (US autumnal form). 

Panicum ferventicola sp. nov. Plantae pallide virides atque 
saepius plus minusve purpurascentes, caespitosae, tactu velutinae, 
in sicco brunnescentes; culmi erecti, pilis adpressis vel patentibus 
basi saepe bulbosis villosi; vaginae infimae paulo imbricatae, 
superiores internodiis breviores, pilis adpressis vel patentibus basi 
interdum bulbosis villosae; laminae culmi lanceolatae e basi cor- 

data versus apicem acutum vel acuminatum angustatae, saepe 
apice in sicco paullo involutae, 3-5.5 cm. longae 5-9 mm. latae, 
subtus dense velutinae, supra apice glabrae vel glabratae, infra 
apicem pilis basin laminae versus sensim longioribus velutino- 
villosae, margine cartilagineo scabro; paniculae culmorum pri- 
mariorum longiexsertae, culmorum breviorum subinclusae vel 
breviter exsertae, 83-6 cm. longae 3—5.5 cm. latae, ca. aequaliter 
longae et latae, densiflorae, ramis infimis panicularum exsertarum 
vulgo patentibus dense villosis; spiculae vulgo purpureae papil- 
loso-pilosae obtusae obovoideae 1.4—-1.7 mm. longae. 

Plants light green with varying amounts of purple, tufted, 
forming dense prostrate mats, velvety to the touch, drying brown; 
culms stiffly erect, 6.5-31.5 cm. long, lower nodes sometimes gen- 
iculate, villous; hairs of ligule 3-3.5 mm. long; sheaths velvety- 
villous with appressed to spreading hairs sometimes papillose at 
base; blades of culm lanceolate tapering gradually from a cordate 
base, acute or acuminate, often becoming slightly involute at tip 
when dry, 3-5.5 cm. long, 5-9 mm. wide, lower surface densely 
velvety, upper surface glabrous to glabrate at tip with short hairs 
to densely velvety with increasingly longer hairs toward base; 
panicles about as broad as long, 3-6 cm. long, 3—-5.5 cm. wide, 
lower part of axis and branches densely villous; spikelets obtuse, 
obovate, 1.4-1.7 mm. long, 0.7-1 mm. wide; first glume one- 
fourth to one-fifth the length of the spikelet; fruit 1.2-1.5 mm. 
long, 0.6—0.9 mm. wide, elliptic, slightly pointed at tip. 

Autumnal forms have numerous shoots arising at the base 
forming a dense mat; blades not reduced. 

Wyoming. Yellowstone National Park: growing in fine gravel 
in warm soil close to a boiling spring, the plants bathed in hot 
vapor, forming dense prostrate mats, five miles north of Norris 
Geyser Basin, August 10, 1908, Agnes Chase, American Grasses 
no. 187, US (type, G; isotypes, UC 184265, F 414079); the 
Thumb, Yellowstone Lake, September 17, 1902, HE. A. Mearns 
4203 (US); prostrate bunches around hot springs, Norris Basin, 
July 29-30, 1906, A. S. Hitchcock 1902 (US). 

A specimen collected at the borders of hot springs in August 
1885, at Yellowstone National Park, (Tweedy 580) differs from 
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the type in the more slender and lax culms, the less stiff leaves 
and the obovate-elliptic and slightly longer spikelets. 

A group of specimens differing from typical P. ferventicola 
could not be separated varietally. Their culms were erect and 
nine to twenty centimeters long. The loosely clasping, some- 
what enlarged sheaths, which were usually overlapping, together 
with the thicker and usually longer and broader blades (espe- 
cially those arising from upper nodes of the stem) gave a denser 
looking mat than is normally found in P. ferventicola. The speci- 
mens examined are: Wyomine. Yellowstone National Park: alti- 
tude 7500 feet, Lower Geyser Basin, August 4, 1897, Rydberg & 
Bessey 3546 (G, F, RM); edge of hot pool, July 29, 1926, H. S. 
Conrad 1961 (RM); altitude 7400 feet, Upper Basin, July 17, 
1906, W. S. Cooper 102y (RM). Uran. Salt Lake City: gardens, 
4300 feet, September 4, 1932, W. D. Stanton 826 (US). Although 
the blades are not as densely velvety the habit of the following 
specimens allies them with the group just cited. Wyomina. 
Yellowstone National Park: on geyser cone slopes, Sylvan Geys- 
ers, July 26, 1899, A. and E. Nelson 6174 (RM) around hot springs 
on wet bank of Firehole River, Upper Geyser Basin, July 6, 1934, 
G. N. Jones 53806 (UC). 

Very definite characters separate Panicum ferventicola and 
its varieties from P. thermale. The dense, prostrate, light green 
and purple mat of P. ferventicola with its stiff and relatively short 
ascending or spreading leaves contrast strikingly with the more 
slender, taller, tufted, light green plant of P. thermale with its 
long, narrow, upright taper-pointed leaves. Panicum ferventicola, 
judging from specimens seen, occurs only about the hot springs 
throughout Yellowstone National Park. 

PANICUM FERVENTICOLA var. sericeum, var. nov. Plantae pal- 
lide virides caespitosae, culmis gracilibus erectis 7-34 cm. longis 
saepius e nodis ramosis, villosis, pilis saepe basi papillosis; 
vaginae in plantis altioribus internodiis breviores, dense papil- 
loso-villosae; laminae lanceolatae e basi cordata sensim angusta- 
tae, acutae vel acuminatae, tenues, erectae vel patentes, 4—6.4 cm. 

longae, 5-11 mm. latae, subtus inter venas breviter dense sericeae, 
pilis basi papillosis, supra glabrae vel pilosae, margine carti- 
lagineo scabro; paniculae pallide virides vel ad spiculas pur- 
pureae, in plantis junioribus longiexsertae, saepius latiores quam 
longi, 3-5 cm. longae, 3—6.8 cm. latae, ramis patentibus papil- 
loso-villosis; spiculae papilloso-pilosae oblongo-ellipticae usque 
obovoideo-ellipticae, subacutae, 1.5—2 mm. longae. 

Plants light green; culms 7-34 cm. long, usually branching 
from nodes, villous, base of hairs, especially on lower internodes 
and upper part of peduncle, often papillose; ligule 3-5 mm. long; 
sheaths densely covered with papillose-villous hairs; blades thin, 
lanceolate, gradually tapering from a cordate base, erect to 
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spreading, 4-6.4 cm. long, 5-11 mm. wide, veins prominent, 
lower surface satiny, hairs papillose at base, thickly covered with 
very short silky hairs between the veins, upper surface gla- 
brous or hairy, if glabrous, the surface in some appears corru- 
gated with flattened ridges, in hairy forms the papillae may be 
separated or united in long lines closely paralleling or covering 
the veins, all the hairs may be short, or long hairs may be scat- 
tered between them and increase in length and density toward the 
base of the leaf; panicle usually broader than long, 3—5 cm. long, 
3-6.8 cm. wide, lower part of axis and branches papillose-vil- 
lous; spikelets oblong-elliptic to obovate-elliptic, slightly pointed, 
1.5-2 mm. long, 0.8-1 mm. wide; first glume truncate to acute, 
about one-fourth the length of the spikelet; second glume and 
lemma subequal, shorter than the fruit at maturity; fruit 1.3—-1.7 

mm. long, 0.8—0.9 mm. wide, slightly pointed. 
The autumnal form is shorter than the vernal, more densely 

tufted at the base, with leaves not reduced, and with panicles 
included to short exserted. 

Wyomina. Yellowstone National Park: in wet ground about 
hot springs, Mammoth Hot Springs, July 21, 1889, A. § E. Nelson 
6037 (RM 20108 type, G); Mammoth Hot Springs, October 15, 
1902, E. A. Mearns 4870. 

Panicum ferventicola var. sericeum may be at once distinguished 
from P. ferventicola by its loose mat of thin, light green leaves 
with a satiny luster on the lower surface; its panicles, which are 
broader than long; and its oblong-elliptic to obovate-elliptic 
spikelets which vary from 1.5 to 2 mm. in length. The absence 
of purple in the stems and leaves is another peculiarity of this 
variety. 

PaNICUM FERVENTICOLA var. papillosum, var. nov. Plantae pal- 
lide virides atque plus minusve purpurascentes, caespitosae, pilis 
omnibus basi papillosis, culmis gracilibus erectis 10-25 cm. longis, 
glabris vel villosis; vaginae adpressae vel patentes, dense velu- 
tino-villosae; laminae crassae, adscendentes vel patentes, inferi- 
ores ovato-lanceolatae vel late lanceolatae, superiores longiores 
atque angustiores, 3-5.5 cm. longae, 9-12 mm. latae, utrinque 
basibus papillosis pilorum asperatae, subtus sparse breviter 
pilosae, supra apicem versus breviter pilosae, basin versus pilis 
sensim longioribus pilosae, margine cartilagineo scabro; paniculae 
vulgo longiexsertae atque latiores quam longae, 2.2—4.3 cm. 
longae, 2.2-4.9 cm. latae, ramis infimis patentibus densifloris vil- 
losis; spiculae purpureae papilloso-pilosae, ellipticae vel ob- 
ovoideo-ellipticae, 1.7-—2 mm. longae. 

Plants light green with varying amounts of purple, all hairs 
papillose at base; culms 10-25 cm. long, branches arising from 
nodes along the culm, glabrous to villous; ligule 3-4 mm. long; 
sheaths densely velvety-villous; blades of culm thick, stiffly 
ascending or spreading, ovate or broadly lanceolate at base of. 



1939] SCHMOLL: PANICUM THERMALE 95 

stem, uppermost and those on branches longer and narrower, 
3—5.5 cm. long, 9-12 mm. wide, both surfaces roughened by large 
papillae at base of hairs, lower surface with scattered hairs about 
1 mm. long, upper surface usually with short, scattered hairs near 
tip and increasingly longer hairs near base; panicle broader than 
long, 2.2-4.38 cm. long, 2.2-4.9 em. wide, sparsely villous below 
panicle, base of axis branches villous; spikelets purple, elliptic 
to obovate-elliptic, 1.7-2 mm. long, 0.8-1 mm. wide; first glume 
about one-third the length of the spikelet; fruit 1.5-1.7 mm. 
long, 0.7—-0.9 mm. wide. 

Auserta. Banff, ona declivity wet with water from hot spring, 
July 21, 1914, A. S. Hitchcock, American Grasses no. 220, US (G, 
type; F 427157 isotype) ; Banff, vicinity of basin, altitude 4600 
feet, June 8, 1906, Stewardson Brown 17 (G). 

Panicum ferventicola var. papillosum is most readily distin- 
guished from P. ferventicola by its papillose-roughened, broader 
leaves, its panicles which are broader than long, and its elliptic 
to obovate-elliptic spikelets 1.7 to 2 mm. long. Specimens of this 
variety are recorded only from the vicinity of Banff, Alberta. 

Panicum lassenianum, sp. nov. Plantae pallide virides atque 
ubique purpurascentes, caespitosae; culmi adpressi vel patentes 
villosi 18-35.5 cm. longi; ligula 3 mm. longa; vaginae dense papil- 
loso-villosae, pilis adpressis vel saepius patentibus; laminae 
crassae, erectae vel patentes, lanceolatae ad lineari-lanceolatae, 
supra basin angustatae, pungentes, in sicco superne involutae, 
subtus longe vel breviter velutino-pilosae, pilis brevibus atque 
longis saepe intermixtis, supra pilis longis et brevibus intermixtis 
vulgo sparse pilosae; paniculae inclusae usque longiexsertae, 
5.5-6.5 cm. longae, 2.5-3.3 cm. latae, vulgo ca. duplo longiores 
quam latae, densiflorae, ramis erectis, infimis fasciculatis; spiculae 
purpureae obovoideo-ellipsoideae papilloso-pilosae 1.8—2 mm. 
longae, 0.8—1 mm. latae. 

Plants light green and purple throughout, tufted, forming 
dense mats; lower nodes of longest culms geniculate and branch- 
ing, nodes with dense ring of hairs and glabrous band below 
node; culms appressed to spreading, villous, 13-35.5 cm. long, 
internodes of culms often curved; ligule 8 mm. long; sheaths 
densely papillose-villous with appressed or usually spreading 
hairs; blades thick, stiffly upright to spreading, lanceolate to 
linear-lanceolate, narrowed above the base, pungent, becoming 
involute on upper part when dry, lower surface with short or long 
hair or both, velvety pubescent with hairs rather sparse to dense, 
upper surface with short hair and long hair intermixed both 
usually sparsely scattered, the long hair occurring on the lower 
half of the leaf, the tip of the leaf often glabrous, blades of main 
culm 4.5—7.5 cm. long, 6-9 mm. wide; panicles included to long- 
-exserted, 5.5-6.5 cm. long, 2.5—3.3 ecm. wide, usually about twice 



96 MADRONO [Vou. 5 

as long as wide, branches upright, lower branches of axis fasicled, 
densely flowered; spikelets purple, obovate-elliptic, papillose- 
pilose, 1.8-2 mm. long, 0.8-1 mm. wide, first glume truncate to 
acute tipped, about one-fourth to one-half the length of the 
spikelet, 0.83-0.6 mm. long; fruit 1.5 mm. long, 0.8 mm. wide. 

CatirorniA. Plumas County: Devil’s Kitchen, Hot Spring 
Valley, 6200 feet, June 6, 1910, W. L. Jepson 4082 (type, US 
725572). Panicum lassenianum resembles P. ferventicola in its light 
green and purple densely prostrate mat and its ascending or 
slightly spreading, stiff, velvety leaves. As first noted by Dr. 
Steyermark, however, the pubescence of the lower leaf surface 
is often not as dense as in P. ferventicola; furthermore the two 
species are widely separated geographically. The panicle, nar- 
rower than long and with ascending, rather densely fascicled 
branches, places P. lassenianum with P. thermale and P. pacificum 
of the Pacific states. The predominance of densely velvety 
leaves, however, indicates that it has a closer relationship to 
P. thermale than to P. pacificum. 

In the following key P. lanuginosum Ell., although an eastern 
species, has been included because, in common with the new 
entities, it resembles closely the Pacific states group. 

Lower surface of leaves densely velvety-pubescent. 
Plants tufted, tall, always some shade of green, never 

purplish; autumnal leaves reduced. 
Culms 1.2-4.2 dm. long; panicles included; spikelets 

1.7-2 mm. long, 0.5-1 mm. wide; autumnal blades 
not; ciliate: {4c +n saw ack ae moe eee P. thermale 

Culms 4-7 dm. long; panicles exserted; spikelets 1.8— 
1.9 mm. long, 1 mm. wide; autumnal blades ciliate P.lanuginosum 

Plants forming dense prostrate mats with varying 
amounts of purple; autumnal leaves not reduced. 

Panicles included to exserted, not as broad as long, 
densely branched, the branches ascending, the 
lower branches usually fasicled; spikelets 1.8-2 
mime IONS 2 o2.28 e234 eee ee ee eee eee oe P. lassenianum 

Panicles long-exserted, as broad as long, branches 
spreading; spikelets 1.4-1.8 mm. long .......... P. ferventicola 

Lower surface of leaves not densely velvety-pubescent. 
Leaves thin, lanceolate, satiny on lower surface, short 

silky hairs papillose at base and occurring in rows 
parallel with the veins; veins conspicuous; panicles 
3-6:8°cm: Wide. 2.2546 227 Se ao es Le ee oe ee oe P. ferventicola 

var. sericeum 
Leaves thick, stiff, ovate to broadly lanceolate, papil- 

lose-roughened on both surfaces, hairs scattered; 
panicles 2.2-4.9 emi wide: 46042 ee ee ee P. ferventicola 

var. papillosum 

Field Museum of Natural History, 
Chicago, Illinois, April 17, 1938. 
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A NEW THISTLE FROM OREGON 

L. F. HenpERson 

The thistle here described as new has been known for a long 
time, but has been confused with other species. With its charac- 
ters well worked out it seems to constitute a well marked entity. 
It has been named in honor of Professor Morton E. Peck of 
Willamette University. 

Cirsium Peckii sp. nov. 
Caulis robustus fistulosus 8-15 dm. altus supra lanatus capil- 

lis longis sectis; foliis prope glabris praeter rhachem lanceolato- 
oblongis profunde pinnatifidis vix decurrentibus apicibus spinis 
tenuibus flavis, inferioribus 1.5—2.5 dm. longis superioribus redac- 
tis spinis longioribus pluribus armatis; capitellis in fasciculis par- 
vis vel solitariis axillaribus; involucro 3.5—4 cm. alto 5-6 cm. 
lato laxe interdum dense lanoso, squamis vix adpressis subaequali- 
bus, exterioribus spinuloso-marginatis reliquis tenuissimis in 
spinas longas flavas a basi coarctantibus; corollis pallide laven- 
dulaceis, faucibus valde dilalatis; antheris acutis. 

Herbage yellowish green; stem stout and fistulose, simple be- 
low the middle, strongly striate-ridged, 8-15 dm. high, loosely 
woolly with long septate hairs or finally nearly glabrous toward 
the base; leaves lance-oblong in outline, scarcely decurrent, 
deeply pinnatifid, the segments 3-cleft and often low-toothed, 
the apices all with slender yellow spines, glabrous on both faces 
except the sparsely woolly midrib, the lower 1.5-2.5 dm. long, 
the upper reduced and with longer and more copious spines; 
heads clustered or solitary at the ends of the stem or branches or 
in the upper axils; involucre 3.5-4 cm. high, 5-6 cm. broad, 
loosely, often copiously arachnoid-woolly, the bracts not closely 
appressed, the outer grading into the peduncular bracts, spinu- 
lose-margined, the others very narrow and tapering almost from 
the base into long yellow spines; corollas pale lavender, the 
throat rather strongly dilated, equaling or longer than the tube, 
the lobes acute; anthers acute. 

Type. Dry rocky sagebrush land, Alvord Ranch, east base 
of Steen Mountains, Harney County, Oregon, June 6, 1927, Hen- 
derson 8521 (Herbarium of the University of Oregon, Eugene). 

Specimens examined. Harney County: dry bank of stream 
near Alvord Ranch, east base of Steen Mountains, June 6, 1927, 
Henderson 8524; Wildhorse Valley (east slope of Steen Moun- 
tains), June 20 (year ?), Cusick 2594; damp ground, lower can- 
von of Wild Horse Creek, east slope of Steen Mountains, June 
29, 1925, Peck 14144; stream bank near mouth of Willow Creek 
canyon, east base of Pueblo Mountains, June 27, 1936, Peck 

19069. The sheets collected by Cusick and Henderson are in the 
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Herbarium of the University of Oregon, those collected by Peck 
are in the Herbarium of Willamette University. 

This interesting plant is apparently most nearly related to 
Cirsium scopulorum (Greene) Cockerell and C. Clokeyi Blake, but 
differs from both in several well marked characters. It is a con- 
spicuous species by reason of its very robust habit, vellowish 
green color, large heads and very copious yellow spines. 

University of Oregon, Eugene, 
December 3, 1938. 

IRA C. OTIS 

(1861-1938) 

It is with sincere regret that we report the passing of Mr. Ira 
C. Otis, who ranked high as a discriminating, skillful and enthusi- 
astic botanical collector, notably of the genus Carex. Mr. Otis 
was born in Wisconsin in 1861, and moved to the state of Wash- 
ington in 1889, where he continued to reside, except for a few 
years spent in California, until his death in Seattle, November 2, 
1938, 

He attended the University of Minnesota, studying mathe- 
matics and surveying, and entered actively into the latter profes- 
sion before attaining his degree. As a surveyor, he helped locate 
several important highways and railways in Washington. 

His first hobby was the solving of mathematical “brain 
twisters,’ but several years ago, while living at Olympia, he 
began to take walks with a local amateur botanist. Soon he be- 
came so interested in plant science that his books on mathematics 
were permanently laid aside, and thenceforth his eager mind was 
ever alert for plants that were new or interesting to him. He 
bought all the manuals of northwest botany obtainable, including 
a copy of the rare “Flora of Northwest America” by Thomas 
Howell. His plant specimens are always well selected and so 
skillfully prepared that they often look like paintings. 

Identification of material in a new country is always difficult 
and, in spite of the pioneer work of Howell, Gorman, Henderson, 
Flett, Suksdorf, and Piper, the task is still difficult in the Pacific 
Northwest. Mr. Otis, like any other enthusiastic amateur, groped 
about for help, and a glance at his botanical correspondence 
shows that he discovered—as have so many other amateurs—a 
real friend in Dr. William R. Maxon, Curator of the National 
Herbarium. Mr. Otis sent some ferns to Dr. Maxon to identify, 
including in the bundle specimens of Carex and a borage. The 
Carex specimens were promptly turned over to Mr. K. K. Mac- 
kenzie who was at that time earnestly at work on a treatment of 
that difficult genus for Abram’s “Illustrated Flora of the Pacific 
States’; the borage was given to Professor C. V. Piper. 

Mr. Mackenzie was greatly pleased with the Carex collection 
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Puate 8. Ira C. Oris 
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and wrote a personal letter to Mr. Otis asking him to continue 
collecting for him. To this request Mr. Otis replied: “I would 
be glad to send you a liberal supply of specimens of Carex as a 
means of getting them named. I believe it no disgrace, espe- 
cially for an amateur, to hesitate to name the specimens of Carew.” 

This arrangement pleased Mr. Mackenzie very much, and he 
replied with the following advice, which is too good not to repeat 
for future collectors of that tough genus: 

“First: do not collect immature or imperfect specimens unless there is 
some very special reason. Such material can usually be named, but it is always 
unsatisfactory to deal with. 

“Second: collect full specimens. Very valuable characters are found in the 
rootstocks and lower part of the culms. 

“Third: get a full series of all species seen in each locality visited. Do 
not be afraid of sending lots of specimens of the same species collected at dif- 
ferent localities. The most valuable herbaria are those built up on this basis. 

“Fourth: get a geological map of your state if you can. If you have both 
acid and limestone regions you will derive great pleasure in studying the very 
great differences in the floras of the two regions. In the East this is very 
well marked in the Carew flora, but we have very little data on the point as far 
as the West is concerned. Also make a special study of any natural fresh 
water ponds and open spruce bogs.” 

From that time on Mr. Otis took especial pains to collect 
Carex at every opportunity, and a glance at the splendidly pre- 
pared specimens suggests that he first measured each one by the 
“Carea yardstick” given above. 

Although Mr. Otis discovered no new species in the genus 
Carex, his specimens were of invaluable help in clarifying poorly 
known species, and in extending ranges. He was the first bota- 
nist to find Carex physocarpa Pres] and C. livida (Wahl.) Willd. in 
Washington and the first to find C. stygia Fries in the United 
States. All these species were found on the Olympic Peninsula, 
two in the Olympic Mountains proper, a range which particularly 
fascinated Mr. Otis. He hoped to spend his last years collecting 
in the little known heart of this region, but fate decreed other- 
wise by his sudden and untimely death. 

The borage specimen, as mentioned before, was turned over 
to Professor C. V. Piper who, after study of additional material 
collected by Mr. Otis, recognized it as new to science and de- 
scribed it as Lappula venusta (Proc. Biol. Soc. Wash. 37: 93. 
1924). Dr. Harold St. John later transferred the species to a 
segregate genus, and it is known today as Hackelia venusta 
(Res. Stud. Wash. State College 1: 104. 1929). 

Mr. Otis had found it growing in granitic drifts by the snow 
sheds in Tumwater Canyon near Leavenworth in the Wenatchee 
Mountains. It is truly a remarkable plant, more closely resem- 
bling a large caespitose phlox than the “weedy” borages of the 
region. Mr. Otis received many requests for material of -the 
newly described species and eventually had none left for his own 
herbarium. Dr. St. John, then at the State College of Washing- 
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ton, received at his own urgent request the last of these sheets. 
In 1932 the writer visited the type locality and collected a large 
number of duplicates which were later widely distributed; one of 
these was turned over to Mr. Otis. This was the beginning of a 
friendship that lasted until his death. Now that his entire her- 
barium of three thousand sheets has gone to the State College, 
it is to be hoped that the sheet collected by Mr. Otis will be placed 
with the main Otis collection. 

During the location of the Olympic Loop Highway, Mr. Otis 
was stationed at the town of Forks and botanized as much as 
possible in his spare time, visiting Lake Ozette and neighboring 
parts of the Olympic Mountains. On these trips he found several 
plants not previously known to occur within the state. Among 
these are Erythronium revolutum Smith and Plantago macrocarpa 
Cham. & Schlecht. 

On the Hoh River trail in western Jefferson County he col- 
lected grass specimens which Dr. St. John believed to represent 
an undescribed species of the genus Glyceria. No description was 
published, however, since Dr. St. John shortly after left the State 
College to accept a position at the University of Hawaii. The 
writer began exchanging specimens with Mr. Otis at about this 
time and acquired two sheets of the plant. Dr. A. S. Hitchcock 
was then working on the “Manual of Grasses” and one sheet of 
this material was sent to him. He promptly replied that it was 
undescribed and, accepting the writer’s suggestion, duly pub- 
lished it as Glyceria Otista (Amer. Journ. Bot, 21: 128. 1984). 

All who knew Mr. Otis will agree that his method of doing 
things—arranging a plant for the press, mounting a specimen, 
writing a label, composing a letter—can be summed up neatly in 
the word “meticulous” in its broad and liberal meaning. It was 
a pleasure to talk with him, and especially to see the sparkle in 
his eye when he found the answer to some perplexing problem of 
identification. He was truly a man one does not forget.—J. Wu- 
LIAM THompson, Cleveland High School, Seattle, Washington. 

REVIEWS 

The Leguminous Plants of Wisconsin. By Norman C. Fassett. 
Pp. viili+ 157 with 24 plates and 97 text figures. Published by 
the University of Wisconsin Press. Madison. 19389. $3.00. 

This work is a detailed, profusely illustrated distributional 
and taxonomic study of the species of the family Leguminosae 
that occur in the state of Wisconsin. The discussion of each spe- 
cies is accompanied by a map of its known distribution. Sepa- 
rate keys prepared by the author are based upon flowers, fruits 
and seeds, and a key prepared by Cathrine Mose is based upon 
epidermal outgrowths. Illustrations are by Richard I. Evans. 

From the distribution pattern of the various species the author 
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concludes that the Wisconsin species represent several floristic 
sources as to their origin. The largest element seems related to 
the southeastern woodland; the next largest group to the prairie 
floras. Most of these species find their northeastern or north- 
western limit in Wisconsin. In addition there is a marine beach 
element occurring chiefly on the shores of the Great Lakes and 
elsewhere on the beaches of the Atlantic and Pacific oceans. One 
species is recorded as Arctic in origin and a few as very local in 
Wisconsin; only one strictly endemic species is recorded. At- 
tempts at correlation with glacial history as well as with the 
edaphic problems of the state are made. 

Such graphic presentations of the occurrence of species are 
sorely needed before intelligent conclusions can be drawn as to 
distributional problems. They present first the problems of pres- 
ence and absence and point the way to investigation aimed to 
determine the adequacy of the data. The first question that 
comes to mind concerning a gap in distribution is whether or not 
the area has been adequately collected. There are already too 
many conclusions based upon inadequate collections. They pre- 
sent next, problems involving the causes of the distribution pat- 
tern. Comparisons of these maps with soil, climatic or geological 
maps can aid one in determining whether the controlling factor 
is climatic or edaphic, or whether it involves also complex geo- 
logical and migrational history. 

In glancing at the maps presented there is much that tempts 
speculation. On most of the maps a blank spot stands out that 
seems to one not familiar with the physical features of the region 
to call for explanation. This area which centers in Richland 
County and involves the adjacent portions of adjoining counties 
to the east, west and north, coincides with a portion of the drift- 

less area. The location of rivers is well marked by collectors’ 
localities. Again the question arises: is the river the agent of 
dispersal or only the highway of the collector? A general dis- 
cussion of some of these problems in the light of the data pre- 
sented would have been appreciated by the reader who is fully 
aware of the difficulties imposed upon the problem by a settled 
immaculate agriculture. 

In general the author’s ideas are clearly expressed and well 
presented. Details of description are clarified by good illustra- 
tions; the typography is excellent.—H. L. M. 

Flora of Riverside and Vicinity. By Rosamonp A. Fawcett. 
Occasional Papers of Riverside Junior College, Volume IX, Num- 
ber 1. Pp. 172 with three pages of line drawing and a map of 
Riverside County, California. Published by the Junior College, 
Riverside, California, April 1, 1939. 

“Western Riverside County, to the east edge of the Coachella 
Valley, and a contiguous portion of San Bernardino County to 



1939 | NOTES AND NEWS 103 

the north foot of the San Bernardino Mountains and keys for 
determining the names of native trees, shrubs, herbs, ferns, and 
most of the weed plants of cultivated fields. (The grasses are 
omitted.)’’ Thus reads the subtitle of the most recent addition 
to the local floras of the California area. The work is composed 
of keys to family, genus and species. Descriptions are not in- 
cluded. The first page treats of the principal groups of plants 
in which are differentiated the Thallophyta and Embryophyta, 
the Atracheata and Tracheata, the Lycopsida and Pteropsida, the 
Gymnospermae and Angiospermae, and the Dicotyledoneae and 
Monocotyledoneae. This series of main subdivisions has not pre- 
viously been used in any California flora. Only the Lycopsida 
and Pteropsida are treated further. The arrangement is essen- 
tially Englerian. The work should prove a useful addition within 
its intended scope in the local area to which it applies.—H. L. M. 

NOTES AND NEWS 

ELopEA DENSA Casp. IN CaLirorniA. Recent collecting in the 
marshes of the delta of the San Joaquin River disclosed large 
colonies of Elodea densa Casp. flowering abundantly in Trapper’s 
Slough on Roberts Island about eight miles west of Stockton 
(H. L. Mason 12,075, August 26, 1938). This is a common South 
American species apparently recently escaped from cultivation. 
It has been reported also from Florida. It differs from EF. cana- 
densis Michx. in its larger size, its leaves in whorls of four instead 
of two or three, and its flowers two or three to a spathe instead 
of solitary.—H. L. M. 

RIBES TULARENSE (Cov.) FEppE IN SrEquo1a NatTionaL Park. 
Ribes tularense (Cov.) Fedde, described thirty years ago from a 
single specimen and not since recognized in the field, has recently 
been discovered in Sequoia National Park by T. H. Harris and F. 
A. Patty, members of the blister rust control project of the 
Bureau of Entomology and Plant Quarantine, United States De- 
partment of Agriculture. Originally collected in Giant Forest, 
Tulare County, California, by Katherine Brandegee in 1905, the 
species was described by Frederick V. Coville as Grossularia 
tularensis. It is considered a distinct entity by Alwin Berger in 
his monograph of the genus (N. Y. State Agr. Expt. Sta., Tech. 
Bull. 109: 87. 1924). Jepson treats it as conspecific with Ribes 
binominatum Heller (FI. Calif. 2: 159. 1936). 

Plants of Ribes tularense were found in abundance, in May, 
1938, along the Colony Mill road on north-facing and east-facing 
slopes at an altitude of about five thousand feet in a dense forest 
consisting mainly of white fir (Abies concolor Lindl. & Gord.) and 
sugar pine (Pinus Lambertiana Dougl.) The Colony Mill road is 
the “old”? (North Fork of the Kaweah River) road into Giant 
Forest from Three Rivers, Tulare County. In the fall of 1938, 
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after extensive reconnaissance by blister rust scouts in various 
portions of Sequoia National Park, R. tularense was found at 
Hidden Spring, northwest from Rejoicing Summit, across Yucca 
Creek canyon and up Cave Creek canyon. Specimens were col- 
lected and deposited in the Herbarium of the University of Cali- 
fornia, and living plants will be added to the collection of Ribes 
in the University of California Botanical Garden, Berkeley. 

The relative susceptibility of this gooseberry to white pine 
blister rust has not been determined. Many of the plants in 
Sequoia National Park are located at such distances from five- 
leafed pines that they can probably remain undisturbed without 
endangering the pines.—Ctarence R. Quick, Bureau of Entomology and 

Plant Quarantine, United States Department of Agriculture. 

On May 19, 1989, the Linnean Society of London elected five 
foreign members, three of these from the United States: Dr. W. 
K. Gregory of the American Museum of Natural History, New 
York City; Dr. Alfred Rehder of Harvard University; Dr. Wil- 
liam Albert Setchell of the University of California. Dr. Setchell 
had been a Fellow of the Society for some time. The number of 
foreign members is limited to fifty. The Linnean Gold Medal 
was bestowed upon Dr. Elmer D. Merrill of Harvard University. 

Word has been received that the National Museum of Natural 
History in Paris has awarded Dr. H. S. Reed, Professor of Plant 
Physiology, University of California, Berkeley, a diploma con- 
ferring upon him the title of ‘Correspondant du Museum.’ 

Until the appearance of “Grasses of Oklahoma” by H. I. 
Featherly (Oklahoma Agricultural and Mechanical College, Tech- 
nical Bulletin No. 3, 1-182. 19388) there had been no authorita- 
tive handbook covering the grasses of that region. Descriptions 
of 73 genera, 232 species (one of them new) and 24 varieties are 
included. Illustrations are given for 134 of the described species ; 

tribal and generic keys are based on A. S. Hitchcock’s work, but 
specific keys are, for the most part, original; a glossary and bibli- 
ography complete the work. Inclusion of cultivated grasses 
should make this handbook of special value to agriculturists of 
the region. 

Three new signatures of “Species Lupinorum” by Charles 
Piper Smith have appeared recently. The contents are as fol- 
lows: paper three, A Preliminary Survey of the lupines of 
Northern Mexico, exclusive of Sonora and Baja California (third 
signature, pp. 33-48, July, 1938; fourth signature, pp. 49-54, 
July, 1938); paper four, A Preliminary Survey of the lupines of 
Southern Mexico (fourth signature, pp. 54-64, July, 1938; fifth 
signature, pp. 65-80, August, 1938). Thirteen new species, and 
thirteen new varieties are described; six new combinations are 
made. 
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THE STRUCTURE OF MONOTROPSIS AND THE CLASSI- 

FICATION OF THE MONOTROPOIDEAE 

Herpert F. CopeLtanp 

The original observations here to be presented refer exclu- 
sively to Monotropsis odorata, and are based entirely on material 
furnished by Mr. Willman Spawn, of Washington, D. C., to 
whom I am most cordially grateful. These observations, in con- 
nection with my previous studies (3, 4, 5, 6) have led me to cer- 
tain conclusions as to the natural arrangement in tribes of the 
genera of Monotropoideae. I follow the statement of observa- 
tions, therefore, with a suggested solution to a problem which 
has engaged, among other authorities, Gray (11), Drude (9), 
Andres (1), and Domin (7). The arrangement proposed is, of 
course, tentative and subject to amendment; it is based on a body 
of knowledge which could have been extended by further study; 
but such is the nature of all scientific hypotheses. 

For access to some of the literature, I am indebted to the Cali- 
fornia State Library. The borrowing and lending among libra- 
ries, which are so helpful to the student, serve him with so little 
trouble to himself that he can easily overlook his obligation to 
the system and to the libraries which participate in it. 

Dr. Katherine Esau, of the University of California at Davis, 
has helped me, as noted below, to understand the phloem. 

At this stage in my studies of the Monotropoideae, I must not 
fail to acknowledge a considerable debt to Dr. W. L. Jepson, at 
whose suggestion I first undertook them. Correspondence with 
Dr. H. Andres, with Dr. W. H. Camp, and with Mr. Willman 
Spawn has been a constant source of information and of inspi- 
ration. 

Tue NOMENCLATURE AND DISTRIBUTION oF MONOTROPSIS 

Monotropsis, the third in order of discovery among the genera 
of Monotropoideae, includes three species, all confined to the 
southeastern United States. The nomenclature and geographic 
distribution, compiled largely from the writings of Small (23, 24, 
25) are as follows: 

Monorropsis Schweinitz ex Elliott Fl. S. Car. and Ga. 1: 478. 
1817. Schweinitzia Elliott apud Elliott l. c. Cryptophila Wolf in 
Amer. Midland Nat. 8: 115. 1922. 

1. Monortropsis oporaTta Elliott, op. cit., p. 479. Schweinitzea [ !] 
odorata Rafinesque in Amer. Monthly Mag. 3: 99. 1818. 
Schweinitzia caroliniana G. Don, Gen. Syst. 3: 867. 1834. Crypto- 
phila pudica Wolf, op. cit., p. 117. Maryland to Georgia and Ala- 
bama, in and near the mountains; type locality, Stokes County, 
North Carolina. 
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2. Monortropsis ReynoupsiaE Heller, Cat. N. Am. Pl. 5. 1898. 
Schweinitzia Reynoldsiae Gray in Proc. Am. Acad. 20: 801. 1885. 
Florida; type locality, near St. Augustine. 

3. Monorropsis LEHMANIAE Burnham in Torreya 6: 235. 1906. 
North Carolina; type locality, Roaring Gap on the Blue Ridge. 

In most of the standard accounts of the Monotropoideae, the 
generic name Schweinitzia is used. This name originated on the 
same page as Monotropsis, where Elliott included the following 
remark: “I hope, however, that instead of the compound name by 
which Mr. Schweinitz has designated this genus, to which Botan- 
ical critics will object, the name of Schweinitzia may be given to 
it... .” The generic description, nevertheless, is under the 
heading of Monotropsis; the specific epithet ‘1. Odorata”’ on the 
next page must be held to be published under Monotropsis; no 
binomial under Schweinitzia can be recognized as published by 
Eliott. Schweinitzia was treated as valid in two publications 
of the following year, respectively by Nuttall (20) and by 
Rafinesque (22); it was the latter who first made the familiar 
combination Schweinitzia odorata. 

The authors just mentioned were nearer in time to Linnaeus 
than to us, and observed certain usages of Linnaeus which we 
have abandoned. Linnaeus treated the relative antiquity of 
names as of little consequence. One of his services to science— 
his greatest service, in the unappreciative view of Greene (13)— 
was a purge, a veritable massacre, of such names as Lilio-Nar- 
cissus, Cyperoides, and Chamaerhododendros. He made good form 
a postulate, and seems to have assumed that this feature of his 
system would be of material influence in keeping it in use. In 
view of the Linnaean precedent, Elliott and Nuttall, Rafinesque 
and Gray, felt no compulsion to use any name which seemed 
to them in poor taste. Some fifty years after the name of 
Schweinitzia came into use, an international botanical congress 
adopted a code according to which priority takes precedence of 
usage and good taste; and after some twenty years more, a new 
purge of names, guided by the newer postulate, was carried 
through. This was by many felt to be an unprovoked outrage. 
The objectors, however, found themselves entrapped; only to a 
limited extent has it been possible to avoid using the names 
put forward by Otto Kuntze. It was he (19, p. 891) who resur- 
rected Monotropsis. We of the present time can find no excuse 
not to follow him; and to our taste, one name seems hardly worse 
than the other. 

The Reverend W. Wolf (26) studied Monotropsis odorata, as it 
occurs at St. Bernard, Cullman County, in northern Alabama, for 
some twenty years before he published it as new genus and 
species, Cryptophila pudica. In the early stages of his work, he 
had recognized the true identity of the plant; it was the writ- 
ings of Gray (11), which describe the fruit as a five-celled 
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capsule, that misled him into supposing he had something new. 
Small (23, 24) had erred as Gray had, but he was not deceived by 
the revelation of the true characters of the ovary and fruit; 
he presently (25) reduced Wolf’s names. The observations of 
Wolf were extensive and accurate; in matters of gross morphol- 
ogy, what follows is in part confirmation of his work, and in part 
stated on his authority. 

MaTERIAL 

The material furnished by Mr. Spawn consists of three 
flowering shoots of Monotropsis odorata, with roots, collected in 
Maryland in April of 1938; and of a juvenile shoot and a fruit 
collected late in July of the same year. These objects had been 
fixed in Bouin’s fluid, and came to me preserved in alcohol; I 
have found them very well prepared. 

Tue Root System 

The root system is the permanent member of the plant. It 
shows, on sectioning, scattered scraps of mycorrhiza on the sur- 
face; it cannot be said to be generally covered by a heavy layer 
of mycorrhiza. 

The diameter of roots varies from about 0.2 mm. to about 
1.0mm. A longitudinal section of one of the smaller ones (I 
have been unable to follow any of the larger ones to the tip) 
shows a very feebly developed cap, formed by periclinal divi- 
sions of cells of the dermatogen, which is continuous over the 
tip within the cap (PI. 9, fig. 2). The distal end of the plerome 
appears to be separated from the dermatogen by a single layer 
of cells belonging to the periblem. 

In the mature region, a small root such as this would show two 
strands of xylem (Pl. 9, fig. 3); larger ones show from three to 
five strands of xylem (PI. 9, figs. 4-6). Lignified conducting cells 
of the xylem are present in the centers of smaller roots; in larger 
roots, the cells in the center remain undifferentiated and consti- 
tute a pith. No cambial activity is recognizable. It has seemed 
possible to recognize the boundary between pericycle and cortex 
by a difference in the size of the parenchymatous cells, those of 
the pericycle being smaller; it has not been possible to recognize 
an endodermis differentiated by the presence of Casparian strips. 
Secondary roots and adventitious buds (PI. 9, figs. 5, 6), the latter 
in much smaller numbers than the former, originate in the peri- 
cycle in the planes of the strands of xylem; each root bears, there- 
fore, a number of rows of these equal to the number of strands 
of xylem in the stele. 

Tur SHOOT 

The shoot, including the flowers and fruit, is totally glabrous. 
Young shoots appear above ground during the summer or 

fall. The one which I have seen has the distal end turned aside 
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to a right angle with the erect part, so as to lie parallel with the 
surface of the earth. When winter is past, this distal end, still 
in the same position, bears the flowers. Wolf explains that the 
first part of the shoot to emerge from the ground is not the tip 
but the middle: the shoot comes up like a bean seedling, as an 
arch. The arch unbends, but very slowly, so that the end of the 
shoot may scarcely be fully erect even in fruit. He explains 
further that the plant is normally sheltered among dead leaves, 
so as to be found only by raking even when, in fruit, it reaches its 
greatest height. He regards this shelter as necessary to the life 
of the plant, which perishes with the forests that furnish it. 

My flowering material consists, as I have said, of three shoots. 
Two of these shoots sprang from opposite sides of a single root: 
one of them is shown (Pl. 9, fig. 1) the other having been re- 
moved. The leaves are spirally arranged obovate obtuse scales 
attached by the broad base. The details of the arrangement of 
leaves are inconstant; in order to express what has been seen, it 
seems expedient to conventionalize, for present purposes, the use 
of three terms. (a) If we stand above a horizontal root while 
facing away from its origin, we may designate its sides as right 
and left as they lie respectively beneath our right and left sides: 
this convention is the same that is applied to rivers. (b) Follow- 
ing Gray in the choice between the two possibilities, we may 
designate as a right spiral one which ascends in passing from 
opposite our left hand to opposite our right hand. (c) By an 
orthodox spiral, I mean an arrangement of leaves conforming to 
the familiar 1/2, 1/3, 2/5, etc., system. Now as to the shoots 
actually seen: of the two which stand upon a single root, the one 
on the right side shows a right orthodox spiral and the one on the 
left shows a left orthodox spiral; while the third shoot, alone on 
its root, shows a left heterodox (approximately 1/4) spiral. 
These are mere isolated observations; I do not know that anyone 
has studied the extent to which the phyllotactic arrangement of 
leaves is governed by the origin of the shoot which bears them. 

Further study of the shoots showing orthodox spirals tended 
to confirm the doctrine that all orthodox spirals are identical, the 
apparent different divergences being functions of the extent to 
which the leaves are crowded. My analysis of the positions of 
bundles and leaves (Pl. 9, fig. 8) was prepared from the shoot 
showing a right spiral; as it was prepared with the aid of a com- 
pound microscope, the actual directions are reversed, and we have 
a representation of a left spiral. As we ascend the stem, number- 
ing the leaves beyond any particular one which we designate as 
leaf zero, we find that leaf 3 falls a certain distance to the left of 
just above it, and leaf 5 a shorter distance to the right; leaf 8 to 
the left, but not so far as leaf 3, and leaf 13 to the right, but 
not so far as leaf 5. A longer stem would doubtless show leaf 
21 again to the left and leaf 34 to the right. The actual deviation 
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is an irrational fraction of a circle which has the property of 
giving the appearance of an early member of the series, 1/3 or 
2/5, if the leaves are far apart, and a higher member, 8/21 or 
13/34, if they are crowded. 

Sections of the stem show an epidermis with a longitudinally 
striate cuticle and an internal mass of parenchyma, of cortex, 
pericycle, and pith, including many tanniniferous cells. Im- 
bedded in the parenchyma is the single cylinder of separate vascu- 
lar bundles. There is no sheath of fibers. One bundle runs out 
to each leaf, forking, as it leaves the stem, into three branches. 
The forking and anastomosis of the bundles which traverse the 
stem are altogether irregular, a most surprising feature to observe 
in connection with a perfectly regular arrangement of leaves (PI. 
9, fig. 7, modelled to a definite scale, and fig. 8, representing the 
internodes as of equal length and the cylinder as unrolled). 
Within the bundle (PI. 10, fig. 9), the xylem includes on the side 
toward the pith a few spiral and annular elements; it consists for 
the most part of scalariform vessel elements with reticulate cross- 
walls tilted slightly away from horizontal. There is no cambium ; 
no lateral growth takes place. In the anatomical features men- 
tioned, Monotropsis is in good agreement with Hypopitys as de- 
scribed by Kamienski (17, 18). This author reported the end- 
walls of the sieve tubes as devoid of perforations: “‘Disons 
franchement que les tubes cribreux ainsi nommés, ne sont pas a 
proprement parler des tubes, car ils restent fermés par des cloi- 
sons transversales, de méme qu’ils ne sont pas cribreux car leurs 
cloisons ne sont pas criblées.”’ He furnished a figure to support 
this statement. My observations agreed in this point also with 
his; but I took the precaution of inviting Dr. Katherine Esau to 
examine my slides. She experienced no difficulty in finding typi- 
cal sieve plates (Pl. 10, fig. 10); I (and likewise, no doubt, Kami- 
enski) had been deceived by the abundant phloem parenchyma. 

Tuer FLOWER 

The inflorescence is a dense raceme of but few flowers. Each 
pedicel stands in the axil of a bract and bears two bractlets. The 
flowers are mostly pendant. They are ordinarily pentamerous, 
but deviations from this condition are common. In my material, 
one of the terminal flowers is tetramerous, and several flowers, 
otherwise pentamerous, have a pistil of four carpels. Author 
after author, beginning with Elliott, has described the flowers as 
smelling like violets; Wolf describes them as smelling like cloves. 
The difficulty of describing odors is notorious; undoubtedly, Wolf 
is referring to the same scent as the other authors. 

The sepals (Pl. 10, fig. 11) are separate. The corolla (PI. 
10, fig. 13) is sympetalous, campanulate; at the same time that the 
petals are laterally united, the base of each one is swollen out 
into a shallow sac or pocket. One inclines to interpret this sac 
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as a device for the accumulation of nectar; possibly the nectar is 
held in place in the inverted flower by capillarity. 

There are normally ten stamens. Using purely descriptive 
language, one may say that the filament is attached to the dorsal 
side of the anther, within which there is a single chamber open- 
ing through two dorsal-distal pores (Pl. 10, fig. 12). Dissection 
(Pl. 11, figs 16-21) reveals remnants of partitions by which, pre- 
sumably, the interior of the young anther is divided into four 
chambers. In the anthers of most angiosperms, that internal 
wall which lies in a sagittal plane—the connective, separating 
the two lobes of the anther—is permanent; while in each lobe, 
the wall in a frontal plane, separating the two microsporangia 
of the lobe, breaks down before anthesis. In Monotropsis, on the 

other hand, the connective disappears except at the end toward 
the summit of the flower, between the pores; the frontal walls 
persist to a slightly greater depth. 

I have seen no juvenile anthers. Gray (11) and Wolf ac- 
count for them as borne in a horizontal position, and Wolf's 
figures show that the pores originate as slits at the outer ends, 
where the filaments are attached, each slit crossing the ends of 
the two microsporangia of one lobe. As the anthers mature, 
the ends originally inward turn downward (toward the base of 
the flower) while the pores come to face the summit of the 
flower. It may be concluded that the outer, apparently dorsal, 
surface of the mature anther is really ventral; the end toward 
the base of the flower is the distal end, and the pore-bearing end, 
facing the summit of the flower, is the proximal end. 

The mature pollen grain (Pl. 11, fig. 22) has a thin exine, 
smooth except for two grooves lying in the same great circle. It 
contains two dissimilar nuclei. The larger is the generative 
nucleus; it is spheroidal and is imbedded in a clear space, the 
generative cell. 

Within the bases of the filaments and surrounding the base 
of the pistil, there is a lobed nectary. Wolf calls attention to 
Rafinesque’s erroneous statement, obviously a mistaken guess, 
“Stamina 10, a pair between each angle of the nectary.” He 
proceeds to a descriptively correct account of the nectary as five- 
lobed, the lobes being opposite the petals and emarginate, with 
one stamen opposite each lobe and one between each pair of 
lobes. I would place upon the structure a slightly different 
interpretation: the nectary is ten-lobed; the lobes are in pairs, 
a pair clasping the base of each petalad stamen. 

The pistil is flask-shaped, somewhat shorter than the corolla; 
the capitate stigma is not evidently lobed. A cross section of 
the ovary near the base (Pl. 11, fig. 23) shows five (or, often, 
four) separate chambers. One does not find a single placental 
mass projected from the axis into each chamber, but two; these 
are, of course, the margins of the carpels. At any level much 
above the base of the ovary, a cross section (Pl. 11, fig. 24) 
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shows the two edges of each carpel completely separate from 
one another, so that the ovary is unilocular and the placentation 
parietal. The placentae, throughout the ovary, are densely cov- 
ered with ovules. The placentae as seen in the upper part of 
the ovary—each placenta being the fused adjacent edges of two 
carpels—are continued upward as ridges projecting into the 
open style channel through which the interior of the ovary is in 
contact with the atmosphere (Pl. 11, fig. 25). 

Sepals, petals, filaments, and the outer surfaces of ovary and 
style are covered by an epidermis bearing a striate cuticle, en- 
closing a parenchyma some cells of which are tanniniferous, 
much as in the stems. The anther wall appears to consist of a 
single layer of collapsed cells. In the neighborhood of the 
pores there is a distinct tissue evidently involved in dehiscence ; 
its exact nature was not determined, but it appears to be an 
epidermis of large isodiametric cells which open the pores by 
contracting hygroscopically. 

The vascular supply of each flower originates as one bundle 
of the cylinder of bundles in the rachis. In this part of the stem, 
the pericycle is recognizable by a slight differentiation of the 
cells, not extending to the formation of fibers. Each bundle 
which passes out to a flower is to be interpreted as a leaf trace 
completely fused with a branch trace. As it crosses the cortex 
it gives off a branch to the bract, and as it ascends the pedicel it 
gives off two branches, one to each bractlet. It enters the re- 
ceptacle not as a smoothly cylindrical bundle but as a lobed mass 
which breaks up into four (more or less) main bundles of the 
flower. These give rise to the following six whorls of bundles 
in acropetal succession (Pl. 10, fig. 15): (1) a whorl of sepal 
bundles; (2) a whorl of petal bundles, alternating with the sepal 
bundles; (8) a whorl of petalad stamen bundles; (4) a whorl of 
sepalad stamen bundles; (5) a whorl of carpel dorsals, in the 
planes of the petal bundles; (6) a whorl a placental bundles, in 
the planes of the sepal bundles. The placental bundles are 
simply the continuations of the main bundles of the flower. All 
the bundles of the first five whorls arise either from the dorsal 
surfaces or from the sides of the main bundles, and leave no 
gaps; all of them depart at angles greater than 90°, that is, in 
directions approaching the basipetal. They presently bend and 
come into the acropetal direction, parallel to the main bundles. 
In entering the corolla, each petal bundle divides into three 
branches, of which the median one, the smallest, takes the long- 
est course, following the contour of the sac, while the larger, 
lateral, bundles ascend past the sac. From the lowest part of 
the course of the carpel dorsals short obscure branches run out 
into the nectary. After ascending the walls of the ovary, the 
carpel dorsals ascend the walls of the style, following the thin 
strips between the ridges which project into the style channel. 



112 MADRONO [Vol. 5 

They fade out in the stigma. The placental bundles fade out 
within the ovary. 

The ovary wall is half a dozen cells thick. Its inner epider- 
mis is a layer of elongate, slender cells bearing no cuticle, being 
indistinguishable except by their shape from the parenchyma of 
the wall. The epidermis of the placentae consists of rather 
large, thin-walled, somewhat densely staining cells (one of them 
is shown in Pl. 11, fig. 28). The inner epidermis of the style is 
of cells similar to these but elongate, parallel to the axis of the 
style. Just at the mouth of the style passage, there is some 
cuticulate epidermis; this cuticle does not extend over the stig- 
matic surface, being completely separate from the similar cuticle 
on the outside of the style. The stigmatic surface (Pl. 11, fig. 
27) is of large columnar tanniniferous cells laterally in contact 
with one another; their end walls against the atmosphere appear 
to be thickened but not hardened, as if converted into some 
gelatinous material. 

The ovules are the ordinary ovules of the Monotropoideae. 
They are anatropous, with an integument of two layers of cells, 
of which the outer shows an incipient accumulation of tannin. 
The nucellus is absent, having been absorbed, when the embryo 
sac is mature. The embryo sac consists of an egg, two synergids, 
an endosperm mother cell (in which the two polar nuclei may or 
may not have fused), and three antipodal cells. 

FrRuIt AND SEED 

When furnishing me with a single fruit, Mr. Spawn explained 
that he had found very few of them. According to Wolf, few 
fruits are ever formed: he supposes that the shelter under which 
the plant lives prevents pollination. The fruit (Pl. 11, fig. 14) 
remains enclosed in the corolla; it is a berry whose one locule is 
almost completely filed by the enlarged placentae. The elon- 
gate cells of the inner epidermis of the ovary wall, which re- 
semble in shape the similarly placed mechanical cells involved 
in the dehiscence of the capsules of Allotropa and Pterospora, be- 
come enlarged during the development of the fruit; but, having 
no mechanical functions, they are not thick-walled and not dis- 
tinguished by staining ‘reactions. The epidermal cells of the 
placentae fill much space by becoming elongate at right angles to 
the surface which bears them. My specimen shows very few 
seeds; most of the ovules have failed to develop. 

Piate 9. Monotropsis odorata. Fig.1.. Whole plant xX 1.6. Fig. 2.  Lon- 
gitudinal section of root tip X 320. Figs. 3, 4, 5, 6. Cross sections of roots Xx 40: 
fig. 3, a small root with diarch xylem; fig. 4, a larger root with pentarch xylem; 
fig. 5, a root with triarch xylem showing attachment of a secondary root; fig. 6, 
another section of the same root showing an adventitious bud. Fig. 7. Model 
of the vascular system through six internodes of stem x8. Fig. 8. Diagram of 
the vascular system of the stem through eighteen internodes: the transverse 
dotted lines represent nodes; the diagonal lines represent the parastichies of the 
2/5 system. 
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The seed (PI. 11, fig. 29) is minute, ovoid, without appen- 
dages. The cells of the outer layer of the integument have de- 
veloped very thick cell walls on their inner and lateral surfaces, 
while their outer cell walls tend to collapse. The cells of the 
inner layer of the integument have disappeared except at the 
ends of the seed. The endosperm is of but few cells and appears 
to be without haustoria. The embryo is globular; the one most 
clearly seen appears to consist of just one radially symmetrical 
tetrad of cells, 

RELATIONSHIPS 

Among the genera of Monotropoideae as known to me, the one 
which is closest to Monotropsis is Hypopitys. Some Monotro- 
poideae have in the stem a vascular cylinder interrupted only by 
leaf gaps; these two have a ring of vascular bundles. In the 
anthers of both, the connective breaks down; in Hypopitys, the 
anther splits from top to bottom (from proximal to distal) in a 
frontal plane, and becomes explanate. In both genera, the lobes 
of the nectary are arranged in pairs opposite the saccate bases 
of the petals. Other genera to be associated with these are the 
following. (1) Monotropa has traditionally included Hypopitys. 
It has separate vascular bundles. The petals are saccate.  Pair- 
ing of the lobes of the nectary is inconspicuous, but seems to 
exist. The anthers differ in detail from those of Monotropsis but 
agree in essentials. (2) Pityopus differs in having in the stem a 
vascular cylinder interrupted only by leaf gaps, but agrees in 
having saccate petals, paired nectaries, and anthers like those of 
Hypopitys. (38) Monotropastrum, as represented by a specimen 
of M. ampullaceum from Formosa in the Herbarium of the Univer- 
sity of California, shows saccate petals and lobes of the nectary 
not merely approximate in pairs but connate, forming forked 
structures embracing the bases of the petalad stamens. The 
idea that the pairing of the lobes of the nectary is worth noticing 
comes from the paper of Oliver (21). In the genera just listed, 
I believe that this character is the mark of a derived natural 
group. 

I must withdraw the opinion that Newberrya is closer to Hypo- 
pitys than to Pleuricospora. Newberrya and Pleuricospora ditfter 
in structure of corolla, in number of placentae, and in pubes- 
cence. They agree in having in the stem a vascular cylinder (it 
is without a sheath of fibers) rather than separate bundles, and 
in having erect anthers opening through slits. Such anthers are, 
of course, the ordinary anthers of flowering plants; but here 
among the Ericales they appear to mark a derived natural group. 

Puate 10. Monotropsis odorata. Fig.9. Cross section of vascular bundle 
x 320. Fig. 10. Longitudinal section of phloem x560. Fig. 11. Flower x4. 
Fig. 12. Flower with perianth removed x 4. Fig. 13. Corolla x4. Fig. 14. 
Fruit x4. Fig. 15. Model of the vascular system in the receptacle of the flower 
x 40: Ca, sepal bundle; Col, petal lateral; Cod, petal dorsal; St, stamen gerne 
Cd, carpel dorsal; Pl, placental bundle. 
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Of Cheilotheca khasiana I know little more than the name. It has 
traditionally been associated with the genera now under discus- 
sion. Wirtgenia (Cheilotheca malayana Scortechini ex Hooker f.) 
has been collected only once, many years ago. The original 
figure (15) seems to show the evenly placed lobes of the nectary 
and the erect anthers of the present group; but the alternately 
long and short stamens remind one of Monotropa, next to which 
Andres has placed it. If we can believe that Hooker miscon- 
ceived the anthers, this is surely its true position. 

The recognition of the groups typified respectively by Hypo- 
pitys and by Pleuricospora leaves us still to place Sarcodes, Ptero- 
spora, and Allotropa. Each of these genera exhibits characters 
unique in Monotropoideae: Pterospora, the tailed anthers and 
seeds with flat wings; Sarcodes, the peculiar dehiscence of the 
fruit; Allotropa, asepaly, and anthers which turn upside down 
during development. The three have in common a stout and 
erect habit, a vascular cylinder in the stem, surrounded by a 
sheath of fibers, an ovary with axile placentation in the lower 
half, and evenly distributed lobes of the nectary. I believe that 
these characters, as well as the sympetaly seen in Sarcodes and 
Pterospora, are the primitive characters of the Monotropoideae. 
The inversion of anthers during development is shared by Allo- 
tropa with a strangely scattered list of plants, Saurauia, Clethra, 
Pyrola, and Chimaphila. Formerly I took this also to be a primi- 
tive character, but I now suppose that it has appeared indepen- 
dently, at least in the present case: that the original monotropoid 
plant had anthers pointing inward or downward and opening 
through pores, as in Sarcodes, and bearing tails, as in Pterospora. 
It appears to me that the three genera now under discussion may 
be recognized as constituting the primitive tribe of Monotro- 
poideae. Their divergences from one another suggest that this 
is an ancient group. Its geographic limitation to North America, 
and for the most part to the west coast, may be explained by the 
assumption that it is of such an age that its distribution is no 
longer indicative of its place of origin, but has been determined 
by subsequent history. 

It will be seen that I am now content to treat the Monotro- 
poideae as a natural group. My previous uncertainty on this 
point arose from inability to recognize subordinate natural 
groups. The dificulty seems to have disappeared upon the 
assumption that the position of the anthers and the arrangement 

Puate 11. Monotropsis odorata. * Figs. 16, 17, 18, 19, 20. Cross sections 
of an open anther X 20. Fig. 21. Diagram of a longitudinal section of an open 
anther X 20, constructed from figs. 16-20, the planes of which are represented by 
the transverse lines a to e respectively. Fig. 22. Pollen grain x 720. Figs. 23, 
24, 25. Cross sections of a pistil x8. Fig. 26. Diagram of a longitudinal sec- 
tion of an ovary X 8, constructed from figs. 23-25, the planes of which are repre- 
sented by the transverse lines a to c respectively: plac, placenta; Cd, carpel 
dorsal bundle; Pi, placental bundle. Fig. 27. Radial section through the stig- 
matic surface x 320. Fig. 28. Longitudinal section of an ovule x 320. Fig. 29. 
Longitudinal section of the micropylar end of a seed xX 320. 
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PLATE 11. MoNOTROPSIS ODORATA. 
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of the lobes of the nectary are characters of primary importance. 
Completely parietal placentation, on the other hand, and likewise 
choripetaly, seem to have appeared repeatedly. As to the an- 
cestry of the group as a whole, I can support no opinion by much 
evidence. The problem will no doubt eventually be solved by 
studies of comparative anatomy; and, considering the tailed 
anthers of Pterospora, I would study first of all the Arbutoideae. 
The Pyroloideae may well be of the same ultimate origin as the 
Monotropoideae; but it is not clear to me that these two groups 
are closer to each other than to any other group of Ericales. 
We may avoid taking a definite position in a matter which is as 
yet uncertain by not recognizing the family Pyrolaceae; by in- 
cluding Pyroloideae and Monotropoideae in Ericaceae as sepa- 
rate subfamilies, as in Jepson’s treatment (16). The views just 
stated may be expressed as follows: 

ERICACEAE, SUBFAMILY MoNOTROPOIDEAE 

A. Tip of the filament at maturity bent inward so that the distal 
end of the anther is directed toward the interior or the base 
of the flower. 
1. Stem including a vascular cylinder with a sheath of fibers; 

lobes of the nectary evenly spaced; ovary with axile pla- 
centation in the proximal part; fruit a capsule: 

Tribe PrerosporEaE: Pterospora, Sarcodes, Allotropa. 
2. Stem including a vascular cylinder or vascular bundles 

without a sheath of fibers; lobes of the nectary approxi- 
mate in pairs opposite the saccate bases of the petals; 
ovary and fruit as above or else unilocular to the base and 
becoming a berry; anthers at maturity containing a single 
chamber, sometimes splitting in a frontal plane and becom- 
ing explanate: 

Tribe MonotropeaE: Monotropsis, Hypopitys, Pityo- 
pus, Monotropa, Wirtgenia?, Monotropastrum. 

B. Tip of the filament erect, the distal end of the anther directed 
toward the summit of the flower; stem including a vascular 
cylinder without a sheath of fibers; lobes of the nectary evenly 
spaced; anthers opening by longitudinal slits; fruit baccate: 

Tribe PieuricosporEaE: Newberrya, Pleuricospora, 

Cheilotheca? 

Sacramento Junior College, 
Sacramento, California, March, 1939. 
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OBSERVATIONS ON THE ELONGATION OF THE STIPE 

OF MONTAGNITES 

Crayton O. SmiItH 

Montagnites Candollei var. texensis Berk. & Curt. occurs under 
natural conditions in uncultivated and nonirrigated lands of the 
University of California Citrus Experiment Station, Riverside, 
California. The plants are gregarious and appear in March and 
April after the winter rains if environmental conditions have been 
favorable. Mature plants are most often found; younger stages 
are less often seen, probably because of the rapid elongation of 
the stipe which, under favorable conditions, can carry the spore- 
bearing part in a few hours from beneath the soil to several 
inches above it. 

Stipe elongation was observed in a young plant in the button 
stage (text fig. 1,a). At this stage the stipe was the same length 
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Fic. 1. Montagnites Candollei var. terensis Berk. & Curt.: a, button stage 
showing the enlarged base from which the volva extended (volva remains on 
cap); b, same plant as shown in a after several hours in a moist chamber; c 

and d, expanded mature plants showing a mass of spores between the caps. 

as the unexpanded pileus, about two inches. After being in a 
moist chamber for a few hours it had elongated to four and one- 
half inches, or more than twice its former length; the cap was 
still unexpanded (text fig. 1,b). The surface of the stipe became 
ruptured during the process of elongation, thus giving it a scaly 
appearance. 

Citrus Experiment Station, 
University of California, Riverside, 

September 20, 1938. 

— 
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TRANSPARENT MOUNTS FOR FIELD HERBARIA 

FERDINAND W. Haasis 

In describing a method of mounting plant specimens with 
transparent cellophane tape on index cards, Pierce’ suggested 
that under some conditions transparent mount sheets might prove 
superior to the cards. The following is a summary of personal 
experience with a modification of Pierce’s method. Developed 
primarily to make diseased tree leaves available for reference and 
demonstration in field work, the procedure has also been tried out 
with a number of other kinds of specimens. 

A transparent mount is ideal for samples of virosis mottlings, 
details of which can be seen better by transmitted than by re- 
flected light; also when it is desirable that both sides of a speci- 
men should be visible. For thick material the transparent sheet 
provides a smooth surface through which the specimen can be 
seen to excellent advantage. In my work I have used two kinds 
of transparent mounts. In one the specimen is placed between 
two layers of “Scotch cellulose tape” in windows cut in small 
cards. The other, which is less laborious and which results in a 
better specimen, involves the use of a transparent mounting sheet. 
While there are doubtless a number of substances which would 
be suitable for this, I have experimented only with “Plastacele,”’ 
a cellulose acetate product, using the 0.010-inch thickness, which 
is about the weight of postal card stock. 

The specimens are mounted soon after collection, sometimes 
at once, and usually within eighteen hours. If mounting is de- 
layed for longer periods there is risk that they will become 
shrivelled, brittle, or discolored. When held for a few hours, 
they are placed in newspaper folders made up into small bundles 
with stiffening cards (about four by six inches) and held together 
with stout rubber bands. The leaves in the folders should be 
separated to avoid discoloration and blotters should be placed 
between the specimen folders. 

When practicable, collection of especially turgid samples 
should be avoided; any superficial water should be gently blotted 
off before mounting. With delicate tissues, handling should be 
reduced to a minimum to prevent bruising. Forceps can often 
be used to advantage. For displaying flower petals (pear or 
cherry, for instance), the thickness of the preparation may be 
reduced by cutting off the ovary before mounting and using a 
longitudinal section through a nearly open bud to show ovary, 
pistils, stamens, ovules, and pollen. 

In using cards with windows, the first layer of tape is applied 
with the card face down against a smooth surface such as glass 
or painted wood. On plastacele, the tape is ordinarily put on 

1 Pierce, W. Dwight. Retention of plant colors, Science 84: 253-254. 1936. 
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what is to be the back of the mount so that the more significant 
facies of the specimen will be against a smooth surface. It is 
important to seal the mount tightly while still avoiding crushing 
the tissues. 

The mounted specimens are dried between blotters for about 
a week, the packs of mounts and blotters being held together with 
rubber bands with no additional pressure. Except in very dry 
weather it is best to change blotters every day or two. 

The specimens are kept on four by six inch sheets in fascicles 
not more than an inch in thickness with pressboard covers, fast- 
ened together with two looseleaf rings and tied with tape tabs. 
Descriptive notations are made on cards hinged to the mount 
sheets. 

The following observations, made in May, 1939, will give an 
indication of the permanence reasonably to be expected of these 
preparations, a question of paramount interest to the field worker. 
The 1987 specimens were mounted between two layers of tape, 
while in 1988 and 1939 plastacele mount sheets were used. 

Specimens of mosaic-mottled leaves include almond, apricot, 
myrobalan plum, peach, plum, and prune, varying in age from ten 
to nineteen months. Although the mosaic patterns are still 
plainly visible on the 1937 leaves, some of the specimens have 
suffered a slight color change, the green having taken on a yel- 
lowish-brown cast, possibly the result of accidental exposure to 
strong sunlight. The color change in the 1938 specimens is negli- 
gible. 

Among other satisfactory preparations are: western celery 

mosaic (2 months); powdery mildew on peach (10 months) ; 
sugar beet curly top, sugar beet mosaic, fig mosaic and tulip petal 
breaking (12 months); downy mildew on alfalfa (13 months) ; 
tomato with mild tobacco mosaic (14 months) ; and powdery mil- 
dew on barley (15 months). <A set of young seedlings of lettuce, 
onion, tomato, and beet, mounted within an hour of gathering, 
are still in good condition after fifteen months, though the green 
is becoming somewhat pale, and the characteristic red markings 
of the beet are gone. Lichens (Cetraria, Cladonia, Parmelia, 
Usnea), rusts, and alfalfa leaf spot show no significant change a 
year or more after mounting. 

In spite of the seemingly casual method of drying these speci- 
mens, there has been practically no trouble with molding, pre- 
sumably because of the exclusion of air by the rubber cement of 
the tape. The collections have furthermore been wholly free of 
herbarium insects, though as field specimens they have not, need- 
less to say, been stored in insect-proof containers nor treated 
with any repellent aside from the tape itself. 

Carmel, California, 
May 2, 1939. 
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NOTES ON LACTUCA IN WESTERN NORTH AMERICA 

G. Lepyarp STEBBINS, JR. 

The genus Lactuca is represented in western North America 
by only two or three native species, but several eastern American 
and Old World species have become established as weeds. 
Examination of specimens in the University of California Her- 
barium and the writer’s own field observations show that three 
of these, Lactuca virosa L., L. saligna L., and L. muralis (L.) Fre- 
sen., are not listed in the California floras, while a range exten- 
sion can be reported on a fourth, L. spicata (Lam.) Hitche. In 
addition, the widespread and unquestionably native western form 
which has long been recognized as a distinct species, L. pulchella 
(Pursh) DC., is apparently only a geographic variety, or sub- 
species of the Old World L. tatarica (L.) C. A. Mey. The pres- 
ent paper is a discussion of these findings. 

Lactuca TatTarica (L.) C. A. Mey. subsp. pulchella (Pursh) 
comb. nov. Sonchus pulchellus Pursh, Fl. Am. Sept. 2: 502. 1814. 
Lactuca pulchella DC., Prodr. 7: 1384. 1843. Mulgedium pulchel- 
lum Nutt. Trans. Am. Phil. Soc. n.s. 7: 441. 1840; Torr. et Gray, 
Fl. N. Amer. 2: 497. 1848. 

The fact that the American form generally recognized as Lac- 
tuca pulchella is not specifically different from L. tatarica was first 
recognized by Lindberg (4). He found the two “species” re- 
corded in Lindman’s Swedish flora as adventive plants in Swe- 
den, and placed in different genera, that is Mulgedium tataricum 
and Lactuca pulchella. The chief differences suggested by Lind- 
man were in the achenes and the pappus. Lindberg investigated 
these and other characteristics in a series of twenty-four speci- 
mens of the Old World ZL. tatarica from various localities and six 
of L. pulchella from North America, and concluded that the two 
series were identical. 

The writer has compared the fifty-four specimens of Lactuca 
pulchella from the University of California Herbarium with a 
series of fifteen specimens of L. tatarica, most of which were re- 
ceived on loan from the United States National Herbarium 
through the kindness of its curator. The majority of these are 
from northwestern India, but three are from Mongolia, one is 
from northern China, and one (University of California Herba- 
rium) from southern Europe. This comparison confirms in gen- 
eral the opinion of Lindberg. In their corollas, anthers, stigmas, 
and achenes the two forms are identical. The variation in 
achene shape of the Old World form as illustrated by Lindberg 
(4, p. 657) is exactly matched in the series that the writer has 
seen from America. There are, however, certain differences in 
habit, as follows. The stems of L. tatarica subsp. pulchella aver- 
age slightly taller than those of the Old World L. tatarica, and 
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are less branched, while the cauline leaves, as noted by Lindberg, 
are more numerous (10 to 30 below the lowest branch of the in- 
florescence in subsp. pulchella, 3 to 12 in the Old World form). 
The leaves are similar in size, shape, and texture in the two 
forms, and in both may be either entire or pinnatifid. The leaf 
margins in subsp. pulchella are quite entire or remotely and mi- 
nutely denticulate, while in all the Old World specimens seen by 
the writer they are conspicuously spinulose-denticulate. Lind- 
berg, however, cites a collection by Sintenis from Aschabad with 
entire leaves. The involucral bracts are usually more closely 
imbricated in subsp. pulchella than in the typical form, while their 
tips tend to be narrower and more attenuate. One specimen 
from California, however (Warner Mts., Modoc County, Frost 
112), exactly matches the Indian, Mongolian, and Chinese speci- 
mens in this respect. 

Although these differences give the two series a sufficiently 
different aspect so that they can easily be distinguished, there is 
no characteristic in which overlapping has not been found. Both 
subspecies occupy somewhat similar habitats; moist, often some- 
what saline meadows or sandy stream margins in semiarid, cool 
temperate steppe country. The typical form, however, appar- 

ently grows in somewhat drier situations than does subsp. pul- 
chella. In their somatic chromosomes the two are indistinguish- 
able. The somatic number 2n=18 has already been reported 
for Lactuca tatarica (2), while the same number and a similar 
karyotype have been seen in root tips of a culture of subsp. pul- 
chella grown from seed kindly sent to the writer by Dr. H. Hape- 
man, Minden, Nebraska. There has been no opportunity to test 
whether the two forms belong to the same ecospecies as defined 
by Turesson (cf. Clausen, Keck, and Hiesey, 3). Both set seed 
very sparingly in Berkeley, so that data on the fertility of 
hybrids grown in this climate would be-meaningless. Judging 
from the experience in this and other laboratories on hybrids in 
Lactuca and other genera of Cichorieae, the two forms would 
probably be perfectly interfertile when crossed under suitable 
growing conditions. 

This close similarity between two plants, one characteristic 
of the steppes of central Asia and one of North America has 
already been noted by the writer (1, p. 32) and is paralleled by 
several other species groups. JLactuca tatarica has the smallest 
gap in its distribution of any of these species, since it extends 
northwestward in the New World to Alaska, and eastward in 
the Old World to Manchuria. All of its relatives are central 
Asiatic, with their center of distribution in the Altai-Thian Shan 
mountain region. The ancestors of subsp. pulchella, therefore, 
probably migrated across the Siberian-Alaskan land bridge dur- 
ing late Pliocene or Pleistocene time. 
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Lactuca spicata (Lam.) Hitche. The occurrence of this 
species in California was predicted as early as 1876 by Gray 
(Bot. Calif. 1: 442). It is now recorded from the following 
localities: Olema, Marin County, T. S. Brandegee; south of 
Eureka, Humboldt County, M. E. Jones 29090; Trinity River Val- 
ley, Humboldt County, alt. 200 m., Tracy 7746, 14118; near 
Myers, Humboldt County, Tracy 13588. 

It is apparently rare or local in the redwood forest. Mr. 
Joseph P. Tracy, who discovered all of the exactly known locali- 
ties for Lactuca spicata, has written (in litt.) that it appears as if 
it were native, but the possibility of its introduction from farther 
east cannot be excluded, since the species in eastern America 
readily spreads to forest clearings and other habitats more or less 
remote from human habitation. There are no discernible differ- 
ences between the California specimens and those from the east. 

Lactuca muratis (L.) Fresen. (Mycelis muralis Reichenb.; Ci- 
cerbita muralis Wallr.) 

This European species is apparently introduced on Van- 
couver Island, British Columbia, as evidenced by the following 
collection: Sooke Harbor, 1930, Setchell and Parks. It is a very 
distinctive woodland species with thin, often purplish, lyrate or 
runcinate-pinnatifid and angulate-toothed leaves and ample 
panicles of small heads. The involucral bracts are biseriate, with 
the outer series calyculate as in Prenanthes; they enclose five yel- 
low florets. The achenes are deep brownish or reddish, con- 
spicuously flattened, and bear a pale, not filiform beak about one- 
fifth their length. 

Lactuca virosa L. This species, which has often been er- 
roneously reported from the United States through misidentifica- 
tion of the quite different L. Scariola L. var. integrata Gren, et 
Godr., is now well established in the vicinity of Berkeley. It 
differs from all forms of ZL. Scariola in its biennial habit, more 
strongly dentate leaves, and in particular by its larger corollas 
and very different achenes. The latter are, in L. virosa, black, 
rugose but not setose, and conspicuously wing-margined, while 
in L. Scariola they are gray or brownish, narrower, minutely ru- 
gulose on the ribs below but setose above, and marginless. The 
stem leaves of L. virosa are usually entire or less markedly pinna- 
tifid than are those of typical L. Scariola, but this difference is not 
pronounced, so that emphasis on it has led to considerable con- 
fusion. 

Usually Lactuca virosa does not become a field or roadside 
weed as does L. Scariola, but prefers half-wild places, often grow- 
ing in rock crevices. Its large rosettes of obovate, spinulose- 
toothed leaves are a conspicuous feature of the winter vegetation 
of the Berkeley Hills. The writer has frequently seen L. virosa 
and L. Scariola growing together but has not found any indication 
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of natural hybridization between them. The following speci- 
mens in the University of California Herbarium may be cited: 
Campus, Berkeley, Mason 3642; Strawberry Canyon, Berkeley, 
Parks: 0702. 

Lactuca satiegna L. This European weed, although well 
established for some time in the San Francisco Bay area, has not 
found its way into the floras. It is distinguished from L. Scariola 
chiefly by its smaller, semi-decumbent habit, narrower leaves, | 
and spike-like inflorescences. It flowers somewhat later than do 
L. virosa and L. Scariola. ‘These three European weeds may be 
identified by the following key: 

Plant biennial; achenes black, rugose, conspicuously wing- 
INATSIMCE a5. oie Fe ee Sahu, cre vate tai) Se ean DL. virosa 

Plant annual; achenes gray or brownish, minutely rugulose on 
the ribs below, spiculate or setose toward the apex, not 
wing-margined. _ 

Leaves oblong or elliptic in outline, their margins conspicu- 
ously spinulose-denticulate; panicle open, with widely 
spreading branches; involucres with 14-20 florets; 
achenes setose above. 

Leavesapinnatiid ®..24.45 257 odisadasrte es eee eee DL. Scariola 
Leaves: oblone,: emtire® 44.05, wiucle dash cca ace oe eee oe L. Scariola 

var. integrata 
Leaves linear-lanceolate, or pinnatifid with linear-lanceolate 

lobes; their margins entire or remotely denticulate; 
panicle spiciform, with short, ascending branches; in- 
volucres with about 8-10 florets; achenes merely spicu- 
TAGE IBOOME co eile eel a Woeaitan Ge Mee halite a een eae ern L. saligna 

Lactuca Scariota L. The typical form of this species, with 
pinnatifid leaves, is a common weed throughout western North 
America. 

Lactuca ScaRioua var. INTEGRATA Gren. et Godr. Although it 
is much the most common form in the eastern United States, the 
variety occurs only occasionally in California. It is usually a 
smaller plant than the pinnatifid-leaved form, and is apparently 
adapted to a cooler climate and a shorter growing season. 

Division of Genetics 
University of California, 
Berkeley, April, 1939. 
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TWO INTERESTING SPECIES OF DRABA FROM THE 

CHARLESTON MOUNTAINS OF NEVADA 

C. Leo Hircncock 

Among the many interesting discoveries Mr. I. W. Clokey has 
made in his botanical exploration of the Charleston Mountains 
are two species in the genus Draba. Puzzled as to their iden- 
tity, and suspecting that they were new to science, Mr. Clokey 
kindly turned them over to me for study. Since he is endeavoring 
to clarify and enumerate the known flora of the Charleston Moun- 
tains, it seems advisable to discuss these plants at this time. 

Draba paucifructus Clokey et C. L. Hitchcock sp. nov. 
Planta perennans, 4-12 cm. alta, multicaulis, inferne vestigiis 

foliorum emortuorum persistentibus; caulibus simplicibus, aphyl- 
lis vel 1—2-phyllis, glabris vel inferne pilis stellatis adspersis; 
foliis basilaribus rosulatim congestis, obovatis ad obovato-oblan- 
ceolatis, integris vel denticulatis, 3-15 (25) mm. longis, 1.5—4 
(8) mm. latis, pilis ramuloso-stellatis hirtis, ad pilis simplici- 
bus ciliatis ; racemis 3—12-floribus; pedicellis 1-5 (7) mm. longis; 
sepalis 1.5 mm. longis, pilis symplicibus vel stellatis obsitis; 
petalis albis, spathulatis, ca. 2.5 mm. longis; ovariis 20—30-ovula- 
tis; siliculis in pedicellis erecto-patulis 1—5-(7) mm. longis 
adscendentibus, lineari-lanceolatis vel elliptico-lanceolatis, 5-10 
mm. longis, 1.5—-2.25 mm. latis, compressis, stylis brevissimis 
(0.1—0.2 mm.) coronatis. 

A low perennial 4-10 (12) ecm. tall, with 1 to several crowns, 
each crown with 1—4 stems; leaves numerous, nearly all in basal 
rosette, obovate to obovate-oblanceolate, rounded to obtuse, en- 
tire or very remotely denticulate, 3-15 (25) mm. long, 1.5—4 
(8) mm, broad, rather densely pubescent with 4—7-rayed, nearly 
sessile stellae, the margins also more or less short ciliate, midribs 
marcescent; stems glabrous, or slightly stellate near base, usually 
devoid of leaves, sometimes with 1 leaf at base, less commonly the 
first flower from a leaf-axil; racemes elongate, mostly at least 
half the total height of plant, only 3—12-flowered; pedicels gla- 
brous, erect or nearly so, 1-5 (7) mm. long; sepals ca. 1.5 mm. 
long, somewhat pilose to stellate; petals white, nearly spatulate, 
rounded to retuse, ca. 2.5 mm. long; silicles linear-lanceolate to 
narrowly elliptic-lanceolate, 5-10 mm. long, 1.5—-2.25 mm. broad, 
flattened; style barely noticeable (0.1-0.2 mm. long); seeds 
20-30. 

Type. Peak Trail, Charleston Mountains (Spring Mountain 
Range), Nevada, at 3180 meters, August 3, 1938, Clokey 7953, 
in the Clokey Herbarium; isotype in the University of Washing- 
ton Herbarium. . 

Other material (all from the Charleston Mountains, Nevada). 
Rainbow Falls, August 3, 1937, Clokey 7526; Kyle Canyon, July 
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Taste 1.—Comparison of Draba paucifructus, D. nivalis, D. crassifolia 
and D. stenoloba 

D. paucifructus 

perennial, crowns 
usually more 
than one 

plants usually 
less than 10 
cm. tall 

leaves mostly 
basal (some- 
times one or 
two cauline) 

pubescence of 
leaves abun- 
dant, several- 
rayed, but not 
stellate-pan- 
nose, not cine- 

reous 

stems glabrous 
or but sparsely 
stellate at 
base 

silicles 3-12, 5-10 
mm. long, much 
like those of D. 
crassifolia 

styles 0.1-0.2 mm. 
long 

D. nivalis 

perennial, crowns 
usually more 
than one 

plants usually 
less than 10 cm. 

tall 

leaves mostly 
basal (some- 
times one or 
two cauline) 

pubescence of 
leaves dense, 
finely stellate- 
pannose, 
usually cine- 
reous 

stems usually 
stellate 

silicles 3-15, 7-20 
mm. long 

styles 0.2-0.5 
mm. long 

D. crassifolia 

biennial or 
shortlived 
perennial 

plants usually 
less than 10 
cm. tall 

scarcely ever 
with cauline 
leaves 

leaves glabrous 
or ciliate 

stems glabrous 

silicles 5-20, 
5-10 mm. long 

styles lacking 

D. stenoloba 

biennial or short- 
lived perennial 

plants usually 
over 10 cm. 
tall 

always with one 
or (more fre- 
quently) two to 
several cauline 
leaves 

leaves ciliate and 
often with 4-7- 

rayed hairs 

stems strigose 
usually 

silicles 10-30, 8-15 
mm. long 

styles lacking 

22,1930, Goodman § Hitchcock 1682 (Dudley Herb., Stanford and 
Mo. Bot. Gard.); eastern slope at 10,000 feet, June 26, 1926, 
E. C. Jaeger (Pomona); Big Falls, July 14, 1937, Clokey 7425; 
Peak Trail, August 8, 1935, Clokey 5488, July 22, 1937, Clokey 
7795; Charleston Peak, July 16, 1936, Clokey 7112, July 22, 1937, 
Clokey 7527, August 8, 1988, Clokey 7952. For nearly all the 
Clokey collections a large number of duplicates was prepared and 
these will eventually be distributed rather widely. 

The relationship of this species is exceedingly perplexing. 
Mr. Clokey, who had an excellent opportunity of observing it in 
the field, was convinced that it was undescribed and had prepared 
a specific description before he sent me the material. I, too, was 
convinced of its novelty but thought it might feasibly be accorded 
varietal rank under Draba nivalis Lilj. (D. lonchocarpa Rydb.). 
However, it cannot with certainty be considered more closely re- 
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lated to that species than to D. crassifolia Grah. or even to D. 
stenoloba Ledeb. I agree, therefore, with Mr. Clokey, that it must 
be considered to be of specific rank and regard it as having 
evolved in this isolated southern mountain range. Perhaps the 
most striking thing about the species is its remarkable constancy. 
Mr. Clokey has collected many individuals and they are all as 
nearly alike as plants can reasonably be expected to be.  Inci- 
dentally, the same can be said for the other species peculiar to 
this region, namely, D. Jaegeri Munz & Johnston, although it has 
been collected so much less frequently that the assertion is made 
with less assurance. 

The reason for according Draba paucifructus specific rank can 
best be seen by comparing it (Table 1) with the three species with 
which it is most likely to be confused. 

From the above comparison it may be seen that Draba pauci- 
fructus is perhaps most closely related to D. nivalis and it seems 
not unlikely that it is really a stranded relative of that species, 
differing chiefly in the shorter fruits and in the much less 
abundant, coarser pubescence on the leaves. 
_ The other species, represented by three collections from Rain- 
bow Falls, Charleston Mountains, Clokey 7111, 7951, and 8202, is 
Draba brachystylis Rydberg (Bull. Torr. Bot. Club 29: 240. 1902). 
Since D. brachystylis has been known hitherto only from the 
Wasatch Mountains of Utah (collections from American Fork 
Canyon, Alta, and Thistle, by M. E. Jones, and from Big Cotton- 
wood Canyon, Rydberg & Carlton 6417 and Garrett 1386) its dis- 
covery in the Charleston Mountains is indeed surprising ; however, 
there can be little doubt of its identity since the collections made 
by Clokey are practically identical with that of Rydberg and 
Carlton. 

University of Washington, 
Seattle, December 8, 1938. 

NOTES ON CERTAIN CRUCIFERAE OF MEXICO AND 

SOUTHWESTERN UNITED STATES 

Reep C. Roxiurs?! 

A series of specimens from Mexico recently referred to me 
for determination by Dr. I. M. Johnston, served to call my atten- 
tion to the need for critical study in two rather poorly known 
genera of the Cruciferae. After a superficial examination, it soon 
became evident that a complete study of both genera would be 
necessary before they could be clearly understood and the plants 
placed with some certainty. The genera involved are Nerisyrenia, 
more familiarly known as Greggia of Gray, and Synthlipsis. Both 
are small genera of the western hemisphere and have a rather 

1 Society of Fellows of Harvard University. 
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limited distribution in southwestern United States and north- 
eastern Mexico. Much of the previous work on these genera has 
been done at the Gray Herbarium, hence the types and annotated 
or critical specimens have been readily available for study. 
Specimens cited throughout this paper are deposited in the Gray 
Herbarium unless otherwise specifically designated. 

Nerisyrenia and Synthlipsis are closely related and it was at 
first thought that together they might form a sufficiently homo- 
geneous group to be treated as a single genus. However, the 
following tabulation of their distinctive characteristics effectively 
demonstrates the generic nature of each. 

NERISYRENIA: cotyledons incumbent; seeds numerous (more than 40 in each 
silique), less than 1 mm. broad; siliques with rounded margins; capi- 
tate stigma cylindrical; petals dilated and sparsely denticulate at base. 

SYNTHLIPpsis: cotyledons accumbent; seeds less than 25 in each silique, ca. 
2 mm. broad; siliques carinate; capitate stigma discoid; petals entire 
and not dilated at base. . 

Nerisyrenia was first recognized as a distinct genus by Gray, 
who named it Greggia in honor of Dr. Josiah Gregg. At the time 
he was fully aware of, and even mentioned, the earlier Greggia of 
Engelmann pointing out that Engelmann’s plant had proved to be 
a Cowania. ‘Thus Gray fell into a situation which, after the ac- 
ceptance of our present “later homonyn rule,” made rejection of 
the name of his proposal mandatory upon later workers. The 
genus has three species, one of which has been examined for the 
purpose of determining the number of chromosomes present. A 
collection of Nerisyrenia camporum was made in Big Bend State 
Park, Brewster County, Texas, on September 6, 1938, Rollins & 
Chambers 2767. An examination of developing pollen after aceto- 
carmen staining showed the number to be N=7. 

NERISYRENIA 

Nerisyrenia Greene, Pittonia 4: 225. 1900. 
Greggia Gray, Smiths. Contrib. (Pl. Wright.) 8: 7. 1855; not 

Greggia Gaertn., Fruct. 1: 168. 1788; not Greggia Engelmann in 
Wisliz., Mem. Tour No. Mex. 114. 1848. 

Parrasia Greene, Erythea 3: 75. 1895, based on Greggia 
Gray; not Parrasia Rafin. Fl. Tellur. 3: 78. 18387. 

KEY TO THE SPECIES 

Siliques entire at apex, densely pubescent but never white, 
1.5-3 mm. wide; plants densely pubescent but not 
hoary. 

Leaves spatulate to oblanceolate, dentate to repand, in- 
frequently entire, 4-15 mm. wide, siliques slightly 
compressed contrary to partition .................. 1. N. camporum 

Leaves narrowly linear, entire, less than 3 mm. wide, 
siliques terete? 21.30. Ghee oe nee eee eee 2. N. linearifolia 

Siliques notched at apex, incanous, 3-5 mm. wide; plants 
hoary throughout. .4.2. 23204 .ce8 35 eee eee 3. NV. incana 
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1. NERISYRENIA CAMPORUM (Gray) Greene, Pittonia 4: 225. 
1900. | 

Greggia camporum Gray, Smiths. Contrib. (Pl. Wright.) 3: 7. 
1855. 

Greggia camporum Gray var. angustifolia Coulter, Contrib. U. 
S. Nat. Herb. 1: 31. 1890. 

Parrasia camporum (Gray) Greene, Erythea 8: 75. 1895, 
based on Greggia camporum Gray. 

Representative specimens. Trxas. W. Texas—El Paso, Oct. 
1849, C. Wright 11 (Gray, type). Brewster County: Big Bend 
State Park, Sept. 1938, Rollins §& Chambers 2767; 3 miles below 
Study Butte, June 1931, Moore & Steyermark 3247; near Persim- 
mon Gap, April 1931, McKelvey 1972. Maverick County: hills 
near Eagle Pass, April 1900, Pringle 9038. Presidio County: near 
Shafter, April 1981, McKelvey 2045. LaSalle County: Cotulla, 
March 1917, E. J. Palmer 11304. Wal Verde County: Del Rio, 
Feb. 1937, Cory 21025. El Paso County: El Paso, May 1881, 
Lemmon 113. Reeves County: July 1928, Cory 1626. Ward 
County: Barstow, April 1902, Tracy & Earle 25. New Mexico. 
Without locality, 1852, C. Wright 1316; plains south of Lunas 
Well, July 1897, Wooton. Lincoln County: White Mts., July 
1897, Wooton 176. Otero County: Alamogordo, April 1902, Rehn 
& Viereck. Grant County: upper corner monument, May 1892, 
Mearns 8. Mexico. Nurvo Leon: Monterey, March 1880, E. 
Palmer 47. Coaunuita: Saltillo, July 1880, EL. Palmer 2145; 24 miles 
west of Saltillo, Sept. 1938, Johnston 7668; valley west from Mel- 
ville Station, Sept. 1938, Johnston 7329; 70 miles southwest of 
Parras, May 1880, FE. Palmer 27; 55 miles west of Saltillo, Sept. 
1938, Johnston 7696; 3 miles south of Pefia, Sept. 1938, Johnston 
7727; 9 miles east of Cuatro Cienegas, Aug. 1938, Johnston 7104; 
1 mile south of Hermanas, Aug. 19388, Johnston 7067; 16 miles 
south of Laguna del Rey, Sept. 19388, Johnston 7514. Duraneo: 2 
miles west of Bermejillo, Sept. 1938, Johnston 7753; 14 miles 
west of Mapimi, Sept. 1938, Johnston 7758. Cuinuanua: 5 miles 
south of Jimenez, Sept. 1938, Johnston 7845. 

Nerisyrenia camporum varies widely in width and degree of 
entirety of its leaves. A broadly spatulate-repand leaf appears 
to be the most prevalent type, but entire rather narrow leaves are 
not uncommon. Plants with the latter type were designated vari- 
ety angustifolia by Coulter, but this form shows no geographic 
continuity and cannot, in my opinion, be justifiably maintained as 
a taxonomic entity. Plants with relatively narrow, entire or 
nearly entire leaves have been collected from such widely sepa- 

_rated localities as Barstow, El Paso and Rio Grande in Texas, 
Alamogordo in New Mexico and Laguna del Rey in Coahuila, 
Mexico. These localities cireumscribe much of the area occupied 
by the typical form of the species. The narrow-leaved forms of 
N. camporum are not to be confused with N. linearifolia which is 
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an amply distinct natural species. Nerisyrenia linearifolia in addi- 
tion to the distinctive very narrow entire foliage has numerous 
slender stems which seldom reach more than a decimeter in 
length, slender cylindrical siliques and a more scanty pubescence 
throughout the entire plant than any forms of N. camporum. 

2. NERISYRENIA LINEARIFOLIA (Watson) Greene, Pittonia 4: 
225. 1900. 

Greggia linearifolia Watson, Proc. Am. Acad. 18: 191. 1883. 
Greggia camporum Gray var. linearifolia, M. E. Jones, Proc. 

Calif. Acad. 5: 625. 1895. 
Parrasia linearifolia Greene, Erythea 8: 75. 1895, based on 

G. linearifolia Watson. 
Dr. Johnston reports that all his collections of this species 

from Mexico were obtained on gypsaceous soil and that the plant 
species associated with it were the same in a remarkable number 
of instances. 

Representative specimens. Trxas. Bluffs of Delaware Creek, 
1882, V. Havard (Gray, type) ; Rio Grande, 1848, Wright. Nrw 
Mexico. White Sands, Dofia Ana County, July 1897, Wooton 158 ; 
Fort Sumner-Roswell, May 1931, A. Nelson 11311. Mexico. Coa- 
HUILA: Parras, April 1880, EF. Palmer 46; 6 miles north of La Ven- 
tura, Sept. 1938, Johnston 7638. Saw Luis Potosi: 2 miles south of 
Cedral, Sept. 1938, Johnston 7583; 6 miles north of San Vicente, 
Sept. 1938, Johnston 7616; 38 miles south of Matehuala, Sept. 
1938, Johnston 7509. Zacatecas: Sierra Hermosa, Sept. 19388, 
Johnston 7402. 

3. Nerisyrenia incana sp. nov. 

Herba perennis suffruticosa incana; caulibus a basi ramosis 
1-2 dm. longis; foliis spathulatis vel obovatis integris 1-4 cm. 
longis, 5-15 mm. latis; inflorescentiis racemosis laxis; sepalis ob- 
longis cano-pubescentibus 4—6 mm. longis, ca. 2 mm. latis; petalis 
albis obovatis e basi dilatatis 9-11 mm. longis, 3-5 mm. latis; 
pedicellis divaricatis vel reflexis 4-7 mm. longis; siliquis oblongis 
retusis cano-pubescentibus 7-10 mm. longis, 8-5 mm. latis; stylo 
2-3 mm. longo; seminibus alatis ca. 1 mm. latis. 

Suffruticose perennial, incanous throughout with a dense 
covering of intricately branched trichomes; stems several to 
numerous, branching from base, 1—2 dm. high, simple or branched 
above, older stems with slightly furrowed grey bark, younger 
stems white, the furrowing imperceptible; strictly basal leaves 
absent; cauline spatulate to obovate, obtuse, petiolate, entire or 
very rarely obscurely dentate, 1-4 cm. long, 5-15 mm. broad; 
inflorescence racemose, rather lax; sepals densely pubescent, ob- 
long, somewhat involute, 4-6 mm. long, ca. 2 mm. wide; petals 
white, obovate, markedly dilated at base with a few small teeth 
on the margin, 9-11 mm. long, 3-5 mm. broad; pedicels rather 
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stout, white, divaricate to somewhat reflexed, 4-7 mm. long; 
siliques oblong, apex notched, somewhat compressed contrary to 
septum, densely whitish pubescent, 7-10 mm. long, 3-5 mm. 
wide; style 2-3 mm. long; seeds brown, wingless, less than 1 mm. 
broad, more than 50 in each silique. 

Mexico. Infrequent in alkaline flats, associated with Dondia, 
4 miles west of Cuatro Cienegas, Coahuila, Aug. 24-26, 1938, 
I. M. Johnston 7130 (Gray, type). 

Nerisyrenia incana is most nearly related to N. camporum from 
which it differs in having a dense covering of white trichomes, 
entire smaller spatulate leaves and short broad siliques which are 
markedly notched at the apex. The two species are easily recog- 
nized as distinct on morphological grounds alone, but their habi- 
tat is also vastly different. Nerisyrenia incana grows in soil which 
is strongly alkaline. In this respect it is certainly unique in the 
genus and possibly in the family as well. Nerisyrenia camporum, 
on the other hand, is less selective and occurs in a variety of soil- 
types. Nerisyrenia incana is known only from the type collection, 
but this is adequate in every way and includes both flowers and 
fruits. 

SYNTHLIPSIS 

Synthlipsis Gray, Mem. Am. Acad. ser. 2,4: 116. 1849. 

la. SynTHLIPsis Greeei Gray var. typica nom. nov. 
Representative specimens. Texas. Maverick County: Eagle 

Pass, April 1931, M. E. Jones 28078; Rio Grande Valley near 
Eagle Pass, April 1900, Pringle 8329. Webb County: Laredo, 
March 19038, Reverchon 3726. Hidalgo County: 3 miles south of 
San Manual, Jan. 1937, H. B. Parks 21002; 5 miles north of Mis- 
sion, March 19386, H. B. Parks 18002. Mexico. CHIHUAHUA: pass 
between Chilicote Station and Las Animas, Sept. 1938, Johnston 
7996. San Luis Potosi: region of San Luis Potosi, 1878, Parry & 
Palmer 18; 49 miles northeast of San Luis Potosi, Sept. 1938, 
Johnston 7504. Coanuita: valley near Saltillo, Jan. 1847, Gregg 
(Gray, type); Saltillo, May 1898, FE. Palmer 175; Parras, June 
1880, E. Palmer 45. Tamatuupas: San Fernando-Jimenez, Feb. 
1902, E. W. Nelson 6609. Htvareo: Ixmiquilpan, July 1905, Rose 
et al. S914. 

1b. SyntTuuipsis Grecen var. hispidula var. nov. 
Siliquis hispidis; replo obovato vel oblongo.—San Miguelito 

Mountains, San Luis Potosi, Mexico, 1878, J. G. Schaffner 149 

(Gray, type). 
Siliques hispid with rough stalked trichomes; replum shorter 

and broader than in var, typica. 

Species ExcLUDED FROM SYNTHLIPSIS 

Synthlipsis lepidota Rose, Contrib. U. S. Nat. Herb. 8: 294. 
1905 = Lesquerella argentea (Schauer) Watson, Proc. Am. Acad. 
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23: 252. 1888 (See Payson, Ann. Mo. Bot. Gard. 8: 140. 1921). 
Synthlipsis Berlandiert Gray, Bot. Mex. Bound. Surv. 34. 1859 

= Lesquerella lasiocarpa (Hook.) Watson, var. Berlandiert (Gray) 
Payson, op. cit. 139. 

Synthlipsis Berlandiert Gray, var. hispida Watson, Proc. Am. 
Acad. 17: 321. 1882 = Lesquerella lasiocarpa (Hook.) Watson. 

Synthlipsis heterochroma Watson, l. c.=Lesquerella lasiocarpa 
(Hook.) Watson. 

STANLEYELLA 

Stanleyella Rydb., Bull. Torr. Bot. Club 34: 4382. 1904. 
Stanleyella texana (Cory) comb. nov. 
The plant described by Cory as Sisymbrium teranum (Rhodora 

39: 418. 1987) is not a member of that genus. Rather it must 
be referred to the genus Stanleyella which up to now has been 
monotypic. Stanleyella texana differs from members of Sisym- 
brium in having accumbent cotyledons, reflexed or spreading 
sepals at anthesis, very slender petals which are not effectively 
differentiated into blade and claw, filaments of nearly equal 
length which exceed the long petals, nectar glands almost equally 
developed under all filaments and a congested inflorescence and 
fruiting raceme. The following specimens not cited by Cory be- 
long to this species. Texas. Brewster County: Terlingua Creek, 
northeast of Agua Fria, April 1936, Cory (Gray) ; north of Ter- 
lingua, April 1938, Warnock 309 (U. S. Nat. Herb.); near Hot 
Springs, March 19388, Sperry 1288 (U.S. Nat. Herb.). 

Gray Herbarium, Harvard University, 
February 14, 1939. 

REVIEW 

The Flowering Plants and Ferns of Mount Rainier. By GrorcEe 
NEVILLE Jones. University of Washington Publications in Biol- 
ogy. Volume VII. Pp. 1-192 with 9 plates. University of 
Washington, Seattle, 19388. Price $1.75, obtainable from the 
Publications Editor. 

A thoroughly worthy companion volume to his excellent 
“Botanical Survey of the Olympic Peninsula,” the present work 
gives a detailed picture of the flora of the Mount Rainier section 
of the Cascade Range. The book is intended for amateur as well 
as professional botanists, and is provided with concise and read- 
ily usable keys to the families, genera, species and varieties. 
Each of these entities is, in turn, equipped with a skeleton de- 
scription and an indication of habitat and life zone preference. 
The all too brief introduction affords an analysis of the flora, by 
application of the Raunkiaer spectrum combined with the life 
zone hypothesis. No comparison is offered of the Olympic and 
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Cascadian floras, a comparison which, although not necessarily 
within the scope of the paper, might afford some exceedingly 
significant data. The generic concept employed is conservative 
throughout; the specific is somewhat less conservative, and five 
new species are described. The most exhaustive account of any 
portion of the Cascade Range which has yet been published, this 
volume will be a necessary and welcome addition to the working 
library of every plant student of the Pacific Northwest.—L. C. 

NOTES AND NEWS 

TEUCRIUM GLANDULOSUM IN CALIFORNIA AND Arizona. A speci- 
men which was provisionally referred to Teucrium glandulosum 
Kellogg by T. H. Kearney was collected in the Castle Dome 
Mountains, Yuma County, Arizona at Horse Tanks in May 1988 
by A. A. Nichol. The specimen was referred to me and because 
of the large size of the corolla, the lower lip being 2 cm. long, 
there was an element of doubt as to its identity. However, in 
July of the present year, I visited the locality and found the 
plant locally abundant near the Tanks in small arroyos and in 
the main drainage bottom above the Tanks. It is a diffuse plant, 
as much as a meter tall. Both flowers and mature fruit were 
present which, being compared with an abundant collection made 
this year on Cedros Island by Haines and Hale, leaves no doubt 
as to its specific identity. Nichols’ collection with large flowers 
was made at the very beginning of the season. As the season 
progressed the flowers had grown smaller until by its end they 
were half the former size. This species has heretofore been 
known only from Cedros Island, where it occurs in the Larrea 
formation, and on the adjacent peninsula. To find it in Arizona 
was not without interest. This interest was doubled by its dis- 
covery in May of the present year in the Whipple Mountains of 
San Bernardino County, California, by Miss Annie M. Alexander. 
It was collected there among rocks in shady moist places at an 
altitude of 1450 feet on the Gene Reservoir to Copper Basin 
road. Since a number of exotics have been found at Horse 
Tanks the possibility was present that it had been introduced. 
Its habit of occurrence there as well as its discovery in the 
Whipple Mountains suggest otherwise. The specific epithet 
arouses wonder, for the plant is quite glabrous and in no way 
glandular.—Caru Epuine, Department of Botany, University of 
California at Los Angeles. 

Dr. F. W. Foxworthy, Research Associate in Botany, Univer- 
sity of California, published his second general treatise on Philip- 
pine Dipterocarpaceae in the Philippine Journal of Science in 
1918 (13 ec: 163-200). The third appears in the same journal an 
even twenty years later (Philipp. Jour. Sci. 67: 241-3338, pls. 1-9. 
1938) and embodies the results of the author’s constant attention 
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to the family, and of a large amount of publication by others 
during recent years. Although five species are described as new, 
the total number recognized drops from seventy to fifty-one. The 
family is the source of lumber from Celebes to India constituting 
almost the whole of the Philippine export, more than fifty million 
board feet annually, and an almost corresponding amount is 
locally consumed.—H. B. C. 

“Genera Hymenophyllacearum,”’ by Edwin Bingham Cope- 
land has been received recently (Philipp. Jour. Sci. 67: no. 1, 
1-110, pls. 1-11. September, 1938). In this important contri- 
bution to the literature of Pteridophyta by Dr. Copeland, Re- 
search Associate in Botany, University of California, thirty-three 
genera are recognized. A general discussion of the family is 
presented together with keys to the genera, descriptions, and a 
diagram illustrating generic relationships. Species of each genus 
are listed with ranges. Generic synonyms under each genus and 
a useful index of specific synonyms are included. The plates 
illustrate genera not illustrated in the author’s previous treatises 
of Hymenophyllum and Trichomanes.—E. Crum. 

The following important publications in the field of taxonomy 
have appeared recently: “Index to North American Ferns. Con- 
stituting a catalogue of the ferns and fern allies of North Amer- 
ica,snorth of Mexico, including all known forms, varieties and 
hybrids,” by M. Broun (217 p., Orleans, Massachusetts. 19388) ; 
“The generic segregation of the Sequoias,’ by J. T. Buchholz 
(Amer. Journ. Bot. 26: 535-588. 1939); “Perennial lupines of 
the Pacific states,” by Alice Eastwood, I. (Leafl. West. Bot. 2: 
146-156. 1939), II. (op. cit. 2: 180-183. 1939); “A Revision 
of Salvia: subgenus Calosphace,”’ by C. Epling, I. (Repert. Spec. 
Nov. Fedde Beih. 110, pt. 1: 160 pl. xvi. 1938), II. (op. cit. 110, 
pt. 2: 161-380. pl. xvii-xxxiii, maps 17-33. 1939); “A Flora of 
California,’ by Willis Linn Jepson (Vol. 8. pt. 1, Lennoaceae to 
Convolvulaceae, pp. 17-128, figs. 280-365. 1939); “A Revision 
of Besleria,’ by C. V. Morton (Contr, U. S. Nat. Herb. 26: 395- 
474, 1989); “The cruciferous genus Stanleya,” by R. C. Rollins 
(Lloydia 2: 109-127. 1989); “Distributional notes on and a key 
to the species of Cheilanthes in the Sonoran Desert and certain 
adjacent regions,” by I. L. Wiggins (Amer. Fern Journ. 29: 59— 
69. 1939). 

On October 6, 1939, there appeared “An Illustrated Manual 
of California Shrubs,’ by Howard E. McMinn, Professor of Bot- 
any, Mills College, Oakland, California. The exact date of pub- 
lication was inadvertently omitted and is here recorded for the 
purpose of calling attention to the effective date of publication of 
nomenclatorial changes.—H. L. M. 
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A MONOGRAPH OF THE GENUS CHLOROGALUM 

Rosert F. Hoover 

In the summer of 1987, while collecting in the Sierra Nevada 
foothills of California, the writer found a plant which was at 
once recognized as an undescribed species of Chlorogalum. This 
discovery aroused an interest in that genus and led to a desire to 
obtain certain information not found in any available literature. 
Each species of Chlorogalum is very well characterized, so no 
need was found for extensive revision of classification in the 
genus, but since several interesting and important facts regard- 
ing the plants have been neglected by authors, the formulation 
of a general account of the genus seemed desirable. 

Since the genus is distinctively Californian, the specimens in 
California herbaria furnished ample data on which to base de- 
scriptions and detailed statements of geographical distribution. 
In addition, the writer has had opportunity for extensive field 
study of four of the five species and has grown in cultivation 
large numbers of the commonest species over a period of several 
years. 

The earlier authors, basing their classification almost entirely 
on the features evident in dried specimens, showed wide dis- 
agreement as to the position of Chlorogalum in the Liliaceae. It 
has been regarded as closely related to genera of various remote 
regions with climates differing extremely from that of California. 

J. G. Baker (2) took Chlorogalum, together with Bowiea and 
Nolina, to constitute a tribe Chlorogaleae, which he distinguished 

from the tribe Scilleae by the paniculate rather than racemose in- 
florescence. The weakness of this distinction as marking two 
tribes is shown by the presence of both racemose and paniculate 
inflorescences in Schoenolirion. Furthermore, to one familiar 
with the plants under their native conditions of climate and soil, 
Chlorogalum seems out of place when regarded as a close relative 
of either Bowiea or Nolina. So different are those genera in man- 
ner of growth and in habitat that one instinctively seeks else- 
where for the natural relationships of Chlorogalum. 

In a revision of the North American Liliaceae, Sereno Watson 
(5) considered Chlorogalum with “Schoenolirion” and Hastingsia as 
composing a subtribe Chlorogaleae of the tribe Phalangieae, the 
tribe to which Camassia was referred in Watson’s classification. 
In the following discussion the name Schoenolirion signifies the 
two western species, S. album Dur. (Hastingsia alba Wats.) and 
S. bracteosum (Wats.) Jepson (Hastingsia bracteosa Wats.). 

The possible relationship of Watson’s Chlorogaleae to the 
Asphodeloideae was first indicated by Bentham and Hooker in 
their “Genera Plantarum.” A similar conclusion was reached 
by Engler (3), who in the “Natiirlichen Pflanzenfamilien” places 
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Chlorogalum with Schoenolirion (used in the sense of Watson but 
also including Hastingsia) and Hemiphylacus in the subtribe 
Chlorogalinae of the tribe Asphodeleae, subfamily Asphode- 
loideae. This subtribe is placed next to the Odontostominae, 
consisting of the monotypic Californian genus Odontostomum, 
which probably is related to Chlorogalum. However, the only 
tangible difference in Engler’s classification between the Aspho- 
deloideae and the tribe Scilleae of the subfamily Lilioideae is evi- 
dently in the “rhizome” of the former as contrasted with the bulb 
of the latter. In this regard, Chlorogalum is definitely out of 
place with Hemiphylacus, which has “lang-knollige Wurzeln,” but 
evidently is related to Schoenolirion, which has bulbs much like 
those of Chlorogalum. It is not clear why Engler regarded these 
bulbous genera as belonging to the Asphodeloideae, especially in 
view of his placing the evidently related genus Camassia in the 
Scilleae. 

Chlorogalum is one of several bulbiferous liliaceous genera 
which are characteristic of California. All of the five species of 
the genus occur principally within that state, and only two ex- 
tend beyond its borders, C. pomeridianum being found in southern 
Oregon and C. parviflorum in northern Baja California, Mexico. 
Within this region all of the species are confined to the cismon- 
tane areas and to relatively low altitudes. The plants are 
adapted to a climate characterized by a rainy season, when 
growth of leaves and roots takes place, and a dry season, when 
flowering and fruiting occur, leaves and roots wither, and the 
bulb is protected from excessive drying by the thick coats. 

The genus is so markedly characterized by its adaptation to 
the conditions of a particular region that the writer believes its 
closest natural relationships are to be found in other western 
North American genera similar in vegetative features, inflores- 
cence, and flower structure. Four genera seem rather closely 
related to Chlorogalum: Odontostomum, Hesperocallis, Schoenolirion, 

and Camassia. The fact that Odontostomum is characteristic of 
the same geographic region and is strikingly similar to the 
smaller Chlorogalum species in habit suggests a similar ancestry, 
but that genus is quite distinct in several features of undoubted 
importance. Hesperocallis seems somewhat nearer to Chlorogalum 
in morphological characters, but differs in its much larger tubular 
perianth with the nerves of the segments more numerous. Its 
geographic range is also separated, though not widely, from that 
of Chlorogalum. 

Camassia and Schoenolirion appear to be closer to Chlorogalum 
than are any other genera. That Californian botanists previously 
have been led to similar conclusions is indicated by the position 
of Chlorogalum near Schoenolirion and Camassia in both Jepson 
(4), “Flora of California” and Abrams (1), “Illustrated Flora of 
the Pacific States.”’ Chlorogalum seems to be about equally re- 
lated to these two genera. The paniculate rather than racemose 
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inflorescence and the small number of seeds suggest a closer 
affinity with Schoenolirion. However, that genus has a perianth 
which becomes scarious in fruit, a feature found in neither Chlo- 
rogalum nor Camassia, while in all species of Chlorogalum and 
some of Camassia, unlike Schoenolirion, the perianth-segments are 
twisted together over the ovary after anthesis. The present 
writer considers Chlorogalum as a typical member of the Scilleae 
as that tribe is defined by Engler (3), although it simulates 
certain species of Asphodelus to a remarkable degree. 

The species of Chlorogalum form a distinct natural ' group 
separable from Schoenolirion by the non-scarious perianth-seg- 
ments which become twisted together over the ovary, and from 
the other closely related genus, Camassia, by the one or two seeds 
in each locule and by the paniculate inflorescence. It is notable 
that both Schoenolirion and to a less extent Camassia tend to grow 
in situations which are wet, at least during the growing season, 
while no Chlorogalum has been observed in places which are 
subject to flooding at any time. 

Each species of the genus is remarkably uniform in certain 
characters. Only Chlorogalum pomeridianum, the commonest and 
most widely distributed species, exhibits sufficient variation to 
permit, in the opinion of the writer, the segregation of varieties. 
No plants have been seen which could not be referred with as- 
surance to one of the five species. While the range of C. pom- 
eridianum overlaps that of all the other species in a broad way, 
detailed field studies show that any two species of the genus are 
very seldom actually associated. So far as known to the writer, 
only C. pomeridianum and C. angustifolium ever grow together. 
Where the two have been seen together, no plants were found 
which indicated hybridization. The delimitation of the species 
is thus subject to none of the difficulties of interpretation en- 
countered in many genera. 

On the basis of the characters of the bulb, the species can be 
divided into two groups. One group consists of a single species, 
C. pomeridianum, which has thick bulb-coats composed of very 
tough coarse fibers. The remaining four species all have thinner 
membranous bulb-coats with delicate fibers more or less de- 
veloped. The characters of C. grandiflorum, a species evidently 
closely related to C. pomeridianum, indicate that the nature of the 
bulb-coat is of subordinate importance as an indication of 
phylogenetic relationship. 

The number of ovules in each of the three locules of the 
ovary is probably always two. As known to the writer in the 
field, Chlorogalum pomeridianum, C. grandiflorum, and C. angusti- 
folium invariably have two ovules in each locule. The same is true 

of C. purpureum, but in that species some of the ovules always fail 
to develop into seeds, a fact which has led to the statement in 
the original description that there is only one ovule in each cell. 
Certain herbarium specimens of C. pomeridianum and C. parvi- 
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florum seem to ‘show a variable number of seeds, from three to 
six in each capsule. This is probably a result of failure of some 
of the ovules to develop rather than an indication of reduction in 
their number. 

It is notable that the species are definitely divided into two 
groups in regard to flowering, three being vespertine and two 
diurnal. It is evidently no mere coincidence that the two di- 
urnal species, C. parviflorum and C. purpureum, are also distin- 
guished by having small flowers with the style longer than the 
perianth. These differences are so correlated with some dif- 
ference in general aspect that one is led to suspect that the 
genus as accepted is composed of two separate lines of descent. 
At any rate, the two groups of species are so much alike morpho- 
logically and so close geographically that their inclusion in a 
single genus is quite consistent with any generally accepted 
classification of the Liliaceae. 

Apparently only one method of vegetative reproduction oc- 
curs in the genus; namely, longitudinal splitting of the bulbs. 
This is seen frequently in C. pomeridianum but is unusual in the 
other species, reproduction being accomplished almost entirely 
by seeds. Under conditions of cultivation, C. pomeridianum be- 
gins to flower from five to seven years after germination of the 
seeds. It is to be expected that the smaller species require less 
time to reach maturity. 

Although the plants with their large clumps of leaves are of 
interest in the garden, the flowers of most species of Chlorogalum 
are not sufficiently showy to make them desirable for cultivation. 
The low-growing coastal variety of Chlorogalum pomeridianum is 
a very attractive plant, however, with the delicate white flowers 
produced abundantly on the low spreading branches. Chloro- 
galum purpureum is also a beautiful species, with its small blue 
flowers remaining open all day. 

The herbaria where cited specimens are located are indicated 
as follows: California Academy of Sciences (CA), R. F. Hoover 
(at present in possession of the writer) (H), Dudley Herbarium, 
Stanford University (S), University of California, Berkeley 
(UC), Vegetation Type Map Herbarium, California Forest and 
Range Experiment Station, Berkeley (VT). For the privilege of 
studying these specimens, the writer expresses his gratitude. 

In the following descriptions the term “stem” is intended to 
include the axis of the panicle, because the inflorescence is not 
sharply differentiated from the main stem. 

SystTeMATiIc TREATMENT 

CuiorocaLtum Kunth, Enum. Pl. 4: 681. 18438; Watson, Proc. 
Am. Acad. 14: 242. 1879, and Bot. Cal. 2: 159. 1880; Intern. 
Rules Bot. Nomen. 75. 1906 (nomen conservandum) ; Jepson, FI. 
Cal. 1: 269. 1922. ° Laothce Rat., Fl. Vellur: 3: 535 “1s3ier 
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Greene, Leafl. Bot. Obs. 1: 90. 1904; Abrams, Ill. Fl. Pac. St. 
ieaks. “1923. 

Perennial herbs with tunicated bulbs and paniculate inflores- 
cence. Basal leaves several, linear, elongated, radiately spread- 
ing; cauline leaves much reduced, the upper scarious. Pedicels 
scattered or approximate at intervals along the branches of the 
panicle, each subtended by a small scarious bract. Perianth 
white to pink or blue, the segments linear to oblong, persistent 
in fruit and twisted together above the capsule, with darker mid- 
vein of three nerves, the separate nerves often obscure. Anthers 
versatile, on filiform filaments. Style filiform, slightly three- 
cleft at apex. Fruit a loculicidal capsule, subglobose, often 
somewhat stipitate. Seeds black, rounded, one or two in each 
locule. 

Type species. Chlorogalum pomeridianum (DC.) Kunth. 

Kry TO THE SPECIES 

Flowers vespertine; style equalling or shorter than peri- 
anth; perianth-segments 8-30 mm. long. 

Leaves strongly undulate, 4-25 mm. broad; perianth- 
segments linear, 15-30 mm. long. 

Bulb-coats of coarse tough fibers (except in variety) ; 
pedicels 5-35 mm. long; style 10-15 mm. long, 
shorter than perianth . &. 22.2 4.08 ejeiier eases 1. C. pomeridianum. 

Bulb-coats membranous with delicate fibers; pedicels 
2-5 mm. long; style 18-28 mm. long, about equal- 
ling perianth .......... ed MEE oe Heat nate ces 2. C. grandifilorum. 

Leaves plane or slightly undulate, 2-5 mm. broad; peri- 
anth-segments oblong, 8-12 mm. long ............ 3. C. angustifolium. 

Flowers not vespertine; style exceeding perianth; peri- 
anth-segments 5-8 mm. long; leaves strongly undu- 
late. 

Bulb-coats dark brown; pedicels averaging shorter than 
flowers; perianth white or pink .................. 4. C. parviflorum. 

Bulb-coats (except the outermost) whitish; pedicels 
averaging as long as flowers; perianth deep blue .. 5. C. purpureum. 

1, CHLOROGALUM POMERIDIANUM (DC.) Kunth, Enum. Pl. 4: 
682. 1843. Scilla pomeridiana DC., Cat. Hort. Monsp. 143. 
1813; Redouté, Les Liliacées 8: pl. 421. 1816. Anthericum 

pomeridianum Ker, Bot. Reg. 7: pl. 564. 1821. Phalangium 
pomeridianum Sweet, Hort. Brit. ed. 1, 416. 1827; Don in Sweet, 
Brit. Fl. Gard. ser. 2, pl. 381. 1837. Laothde pomeridiana Raf., 
Fl. Tellur. 8:58. 1836. 

Bulb 7-15 cm. long, the parenchymatous tissue of the outer 
scales early disintegrating, leaving heavy dark brown coats of 
coarse tough fibers which project in a sheathing tuft around the 
base of the leaves and stem; leaves 6-25 mm. wide, strongly 
undulate; stem stout, 5-25 dm. tall, with ascending or spreading 
branches above the base; pedicels slender, of variable length, 
5-385 mm. long, on the average about equalling the flowers; 
perianth-segments linear, 15-28 mm. long, white with purple or 
greenish mid-vein, at anthesis spreading and recurved; anthers 
about 2 mm. long; style 10-15 mm. long, definitely exceeded by 
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the perianth; capsule 5—7 mm. long, short-stipitate; ovules 2 in 
each locule. 

Josephine County, Oregon, to San Diego County, California, 
west of the Sierra Nevada crest, up to 5000 feet altitude. 

Orecon. Josephine County: 5 miles north of Grants Pass, 
Abrams S679 (S); 4 miles east of Applegate River on Grants 
Pass—Crescent City road, Kildale 8211 (S); Waldo, Applegate 
7820 (S). Jackson County: hills east of Brownsboro, 1927, 
Heckner (S).  Cautrornia. Siskyiyou County: trail up South 
Fork Indian Creek to Elk Lick, Kildale 8651 (S). Humboldt 
County: Hupa Valley, Goddard 44 (UC); Willow Creek, Abrams 
7191 (S), 7173 (S). Mendocino County: near Handley’s, Mc- 
Murphy 172 (S); Willits, 1906, Clark (CA); Cloverdale—Hop- 
land road, Abrams 8104 (S). Lake County: Mt. Konocti, 1928, 
Blankinship (CA). Sonoma County: mountains west of Calis- 
toga, 1894, Kraus (S); west of Windsor near Russian River, 
Heller 5781 (CA, S). Solano County: Little Oak, 1884, Jepson 
(UC); Benicia, Eastwood 10503 (CA). Marin County: Mt. 
Tamalpais, Mulliken 72 (UC). Nevada County: Nevada City, 
Eastwood 566 (CA). Placer County: Gold Run, 1925, Mitchell 
(CA). Amador County: New York Falls, Hansen 41 (UC); 
Agricultural Station, Hansen 41 (S); 3 miles west of Ione, Hoover 
2411 (H); Blakely, Belshaw 2464 (VT). Calaveras County: 
Gwin Mine, 1902, Jepson (UC); Mokelumne Hill, Blaisdell 
(CA); Camp Baxter, 1930, Jussel (CA). Tuolumne County: 
Rawhide, Stinchfield 101 (S); Mountain Pass, Hoover 2440 (H); 
near Chinese Camp, 1889, Lemmon (UC); hill above Muir Gorge, 
1919, Clemens (CA). Stanislaus County: Arnold, Carlson 292 
(VT). Merced County: Merced, Hoover 617 (H). Mariposa 
County: Wawona, J. T. Howell 178 (CA). Madera County: The 
Pines, Bass Lake, Abrams 4974 (S). Tulare County: Badger, 
1892, T. Brandegee (UC); Eshom Creek Redwoods, Dudley 1384 
(S). Contra Costa County: Byron Springs, Eastwood 11434 
(CA). Alameda County: North Berkeley Hills, Walker 610 
(UC). San Mateo County: Woodside, 1919, Walther (CA). 
Santa Clara County: Black Mountain, Elmer 4563 (CA, S, UC); 
foothills west of Los Gatos, Heller 7518 (UC). Santa Cruz 
County: Santa Cruz Mountains, Davis 114 (UC). Monterey 
County: Pajaro Hills, Chandler 482 (UC). San Luis Obispo 
County: 4 miles southeast of Huerhuero School, Lee 1053 (VT) ; 

San Luis Obispo, 1908, Condit (UC). Kern County: 10.5 miles 
west-northwest of Liebre Twins, Simontacchti 40 (VT). Santa 
Barbara County: Prado Ranch, 19138, Newell (CA). Ventura 
County: Conejo Mountain, Gifford 218 (VT). Los Angeles 
County: Sierra Madre, Abrams 2634 (S). San Bernardino County: 
“foothills,” 1888, Parish (S). Orange County: Laguna, Abrams 
1782 (S). San Diego County: Escondido, Meyer 238 (UC). 

Chlorogalum pomeridianum was very early introduced into culti- 
vation in Europe. The original description of Scilla pomeridiana 
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DC. was based on a plant growing in the botanic garden at Mont- 
pellier, France. Its native country was not known, but the illus- 
tration in Redouté’s “Les Liliacées” clearly represents the species 
under consideration. 

This species grows on open hills or plains, or less often, 
in woods and is common in diverse types of soil over much of the 
California hill country. Its range is more nearly continuous 
than collections would indicate. For example, it is common in 
the Sierra Nevada foothills of Fresno County, though it apparently 
has not been collected there. Collectors often neglect this spe- 
cies, not because it is inconspicuous, but because the large bulbs 
and the succulent evanescent flowers make it difficult to prepare 
good specimens. In warm dry localities the flowering season 
begins before the end of May, while in the coastal fog-belt it may 

extend even into September. The properties of the bulbs, which 
account for the common name “soap plant,” are well known. 

The flowering habits of this species are worthy of note. Each 
flower opens only on one day, and then only for a few hours. 
The flowers burst open suddenly about four o’clock in the after- 
noon and before nightfall are visited by bees in large numbers. 
Shortly after dark the perianth-segments fold together and be- 
come deliquescent. 

la. CHLOROGALUM POMERIDIANUM var. divaricatum (Lindl.) 
Hoover, comb. nov. Ornithogalum divaricatum Lindl., Bot. Reg. n. 
ser. 4: 54. 1841; lc. 5: pl. 28. 1842. Chlorogalum divaricatum 
Kunth, Enum. Pl. 4: 682. 1848. JLaothoe divaricata Greene, 

Leafl. Bot. Obs. 1: 91. 1904. 
Stem with widely divaricate branches from the base, 3—6 dm. 

long and not over 8 dm. high. 
Immediate vicinity of the coast in middle California, from 

Sonoma County to Monterey County. 
CauirorNia. Sonoma County: Bodega Point, Eastwood 4892 

(CA). San Francisco County: Bay View Hills, Eastwood 354 
(CA); Mt. Davidson, Eastwood 11431 (CA). Santa Cruz County: 
Swanton, 1912, Rich (S). Monterey County: Pacific Grove, 1905, 
Coleman (S); Cypress Point, Abrams 7315 (S); Point Lobos, 
McGregor 52 (S). 

Ornithogalum divaricatum was described from a plant grown 
from a bulb obtained ‘“‘on the coast of California by Mr. Hindes 
of the Sulphur exploring expedition.” It is here identified with 
the localized coastal variety of Chlorogalum pomeridianum on the 
basis of the terms in the original description “‘panicled from the 
base” and “‘with straggling branches,” distinctive features of this 
variety. 

Although not considered worthy of mention by the more 
recent authors, the variety divaricatum seems genetically distinct 
from typical C. pomeridianum. When the typical form, as repre- 
sented by plants from the Santa Cruz Mountains, and the vari- 



144 MADRONO [Vol. 5 

ety, as represented by plants from the Monterey Peninsula, were 
grown together in the garden over a number of years, each re- 
tained its characteristic habit and produced only its own kind 
from seed. Under garden conditions var. divaricatum flowers 
nearly a month earlier than typical C. pomeridianum, but its humid 
coastal habitat prevents early flowering under natural conditions. 
Because of its compact habit and consequently less scattered 
flowers, it is a more attractive plant than typical C. pomeridianum. 

1b. CHLOROGALUM POMERIDIANUM var. minus Hoover, var. nov. 
Tunicis bulbi plerumque membranaceis; caule erecto, 3 ad 4 

dm. alto. 
Bulb-coats mostly membranous, with few coarse fibers; stem 

erect, 3—4 dm. tall. 
Foothills above Paskenta, Tehama County, California, on the 

road to Covelo, in area of serpentine rocks in the chaparral belt, 
Hoover 4104 (UC 618191, type). This variety, which probably 
occurs at other localities in the inner North Coast Ranges, was 
mentioned under the original description of C. grandiflorum as 
possibly belonging to that species. Although the small size of 
the plant and the less fibrous bulb-coats suggests a relationship 
to C. grandiflorum, this variety is shown by the size of the flowers 
and the length of the pedicels to belong to C. pomeridianum. 

2. CHLOROGALUM GRANDIFLORUM Hoover, Leafl. West. Bot. 2: 
128. 1988. 

Bulb 5-7 cm. long, with dark brown membranous coats, the 
outer coats with delicate fibers; leaves 4-12 mm. wide, undulate; 
stems 3—6 dm. tall, with ascending or spreading branches; pedicels 
stout, 2-5 mm. long; perianth-segments linear, 20-30 mm. long, 
white with purple mid-vein, at anthesis spreading and recurved; 

anthers 83 mm. long; style 18-28 mm. long, about equalling the 
perianth, often slightly exserted after anthesis; capsule 5-8 mm. 
long, short-stipitate. 

Sierra Nevada foothills in Tuolumne County, California, at 
about 1500 feet altitude. 

CatirorNiA. Tuolumne County: 8 miles north of Keystone, 
Hoover 2364 (UC, type, CA, H, S); 8 miles south of Chinese 
Camp, Hoover 2558 (H, UC). 

This localized species grows in rocky places on openly wooded 
and brushy hills and appears to be confined to serpentine rocks. 
It is clearly a close relative of C. pomeridianum, although its bulb- 
coats are more like those of the other species. The flowers are 
noticeably larger than in any other Chlorogalum but are ap- 
proached in size by those of C. pomeridianum. The flowers, which 
appear in May and June, are vespertine as in that species. 

3. CHLOROGALUM ANGUSTIFOLIUM Kell., Proc. Cal. Acad. 2: 104, 
fig. 30. 18638. Laothoe angustifolia Greene, Leafl. Bot. Obs. 1: 
91. 1904. 
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Bulb 3-5 ecm. long, with reddish brown membranous coats, 
the coats with very delicate fibers; leaves 2-5 mm. wide, not 
strongly undulate; stem 3—7 dm. tall, with ascending branches; 
pedicels slender, 2-3 mm. long; perianth-segments white with 
greenish yellow mid-vein, oblong, 8-12 mm. long, at anthesis 
ascending at base and spreading above; anthers 1.5 mm. long; 
style 8-4 mm. long, included; capsule 4-5 mm. long, sessile or 
with a very short stipe. 

Interior of California, at altitudes of 50 to 1500 feet, from 
Shasta County southward to Lake County in the Coast Ranges, 
and to Fresno County on the east side of the Great Valley and in 
the lower foothills of the Sierra Nevada. 

Catirornia. Shasta County: mesas near Redding, Hall and 
Babcock 4003 (S, UC). 'Tehama County: 4 miles south of Cotton- 
wood, Hoover 1180 (H); between Red Bluff and Payne’s Creek, 
Eastwood and Howell 1848 (CA); Red Bluff, 1884, Gans (S). 
Glenn County: Artois, Eastwood and Howell 1885 (CA); Stony 
Creek, 1884, Rattan (S). Mendocino County: hills near Covelo, 
Eastwood 15177 (CA, UC). Lake County: Kelseyville, 1928, 
Blankinship (CA); between Clear Lake and Lower Lake, Kildale 
2066 (S). Butte County: 7 miles north of Chico, Hoover 1167 
(H); near Clear Creek, Heller 11400 (S, UC); plains west of 
Pentz, Hall 103802 (CA, UC). Sutter County: Marysville Buttes, 
Heller 11400 (CA); Pleasant Grove, Hoover 2219 (H). Eldorado 
County: Blue Ravine, 1907, K. Brandegee (UC). Amador 
County: vicinity of Ione, Braunton 1005 (UC); 3 miles west of 
Ione, Hoover 2407 (H). Calaveras County: near Valley Springs, 
Stanford 419 (S); near Jenny Lind, Stanford 995 (S); Wallace 
1914, McMurphy (S); Milton, Davy 1229 (UC). Stanislaus 
County: Knight’s Ferry, Hoover 1027 (H); Warnerville, Hoover 
1041 (H). Merced County: 4 miles south of Snelling, Hoover 
2066 (H); 5.5 miles south-southwest of Snelling, Belshaw 2011 
(VT). Fresno County: Pinedale, Hoover 986 (H), 3458 (H). 

Chlorogalum angustifolium was described from cultivated plants 
collected at “Shasta” by Veatch. This locality is probably the 
old settlement of Shasta near the present city of Redding. The 
plants grow on open rolling hills or plains, never among trees 
or bushes. The preferred type of soil is a red gravelly clay 
which is baked as hard as brick during the heat of early summer. 
The flowering season is from late April to early June. The 
plants occur in large numbers in many localities but are incon- 
spicuous except in the late afternoon, when the flowers are 
open. 

4. CHLOROGALUM PARVIFLORUM Wats., Proc. Am. Acad. 14: 243. 
1879. Laothoe parviflora Greene, Leafl. Bot. Obs. 1: 91. 1904. 

Bulb 4—7 cm. long, with dark brown membranous coats; 
leaves 83-9 mm. wide, undulate, roughened in appearance, but not 
scabrous to the touch; stem 8-9 dm. tall, the branches divaricate ; 
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pedicels often two or more in the axil of each bract, slender, 
2-8 mm. long, mostly shorter than the flowers; perianth white or 
light pink, the segments with dark mid-vein, 7-8 mm. long, ap- 
parently sub-rotate; anthers 1.5 mm. long; style 7-9 mm. long, 
exceeding the perianth; capsule about 4 mm. long, sessile or 
nearly so, with one or two seeds in each locule. 

Western Riverside County, California, to extreme northern 
Baja California, Mexico, from near sea level to altitudes of about 
2000 feet. ; 

CauirorniA. Riverside County: Menifee, 1897, Ella Foster 
(Hall 534) (UC). San Diego County: Oceanside, Parish 4444 
(S); dry ridges between Ramona and Ballena, Abrams 3779 (CA, 
S); near Alpine, Abrams 4897 (S); Alpine, 1904, 7’. Brandegee 
(S, UC); Chollas Valley, 1895, Stokes (S); 10 miles east of San 
Diego, J. T. Howell 6685 (CA); San Diego, Hall 7455 (S, UC); 
east of Julian, 1926, Jones (S). Baga Catirornia. San Ysidro, 
Schoenfeldt 3803 (S); hills southwest of Valle Redondo, Fosberg 
8388 (S). 

The specimen on which the description of Chlorogalum parvi- 
florum was based was collected in El Cajon Valley, San Diego 
County by Cleveland. The flowering season of this species is in 
May and June. According to information received from Mr. 
Frank F. Gander of the San Diego Natural History Museum, the 
flowers were open in the morning on a cloudy day. Since the 
weather has little effect on the flowering of the species which are 
familiar to the writer, it may be concluded that C. parviflorum is 
diurnal in flowering. The note “flowers open in morning” also 
accompanies the specimens of Hall 7455 cited above. 

5. CHLOROGALUM PURPUREUM Brandegee, Zoe 4: 159. 1893. 
Laothoe purpurea Greene, Leafl. Bot. Obs. 1:91. 1904. 

Bulb 2.5—3 cm. long, the outer coat brown, readily separating, 
containing some delicate fibers, the inner coats white, wholly 
membranous; leaves undulate, 2-5 mm. wide; stem 2.5—4 dm. 
tall, with few ascending branches; pedicels slender, 4-10 mm. 
long, mostly longer than the flowers; perianth deep blue, the 
segments 5-7 mm. long, recurved; anthers yellow, 1 mm. long; 
style 5-6 mm. long, exserted; capsule 3 mm. long, short-stipitate. 

East side of the Santa Lucia Mountains in Monterey County, 
California, known only from the vicinity of Jolon at about 1000 
feet altitude. 

Catirornia. Monterey County: Milpitas Ranch, 1897, East- 
wood (S); plain west of Jolon, 1895, Dudley (S); near Jolon, 
J.T. Howell 6585 (CA), Hall 10019 (UC), Hoover 4076 (CA, S, 
UC), 4120 (UC), 1898, Eastwood (UC, type). 

This very distinct and very local species most closely re- 
sembles C. parviflorum in most features, although far removed 
from it geographically. This fact suggests the possibility that 
the two species may be, from the standpoint of geological history, 
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relictual descendents of a more widely distributed ancestral form. 
The collection made by Vortriede in 1892, which is cited first in 
connection with the original description of Chlorogalum pur- 
pureum, apparently has been lost. Under the circumstances, it 
seems logical to accept the Eastwood collection of 1893, on which 
it is evident that the description was mainly based, as the type. 

EXCLUDED SPECIES 

Chlorogalum Leichtlina Baker, Gard. Chron. ser. 2, 1: 689. 
1874, = Camassia LeicutTiini (Baker) Wats., Proc. Am. Acad. 20: 
376. 1885. 

Department of Botany, 
University of California, Berkeley, 

November, 1938. 
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NOTES ON DRABA IN THE SIERRA NEVADA 

Cart W. SHaArsMITH 

Field and herbarium studies upon the alpine vascular flora of 
the Sierra Nevada of California have been carried on by the 
writer during the past several years. In these studies certain 
observations on the perennial scapose species of the genus Draba 
have been made which are herein recorded. 

DRaBA ASTEROPHORA Pays. Am. Journ. Bot. 4: 268. 1917. 
Draba asterophora has not been recorded in the literature as 

occurring in California. Mount Rose, Washoe County, Nevada, 
the type locality, was the sole station known to Payson for the 
species. This mountain, which adjoins the Lake Tahoe area, is 
geologically and topographically a part of the Sierra Nevada, and 
the existence of D. asterophora in the latter range adjacent to 
Mount Rose is to be expected. The collections now available for 
this species extend the known range slightly into California, but 
still indicate its apparent restriction to the alpine region adjacent 
to Lake Tahoe on the east and south. 

Draba asterophora is distinct in the field. The obovate to ob- 
lanceolate leaves are thick and almost fleshy and are thus readily 
distinguishable from those of the related D. Lemmonii, from which 
species D. asterophora differs also in its cruciform rather than 
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simple trichomes, and in its definitely winged rather than wing- 
less seeds. In the region of Jobs Sister Peak just south of Lake 
Tahoe, D. asterophora appears to replace D. Lemmonii ecologically. 

The following collections of Draba asterophora are all depos- 
ited in the University of California Herbarium. 

Nevapa. Washoe County: Mount Rose, 9000 feet (indicated 
as up to 10,800 feet on a duplicate collection), Kennedy 1154 (iso- 
type); Contact, Mount Rose, 9000 feet, Heller 10940. Cati- 
FORNIA. Eldorado County: Jobs Sister, 10,000 feet, July 28, 1918, 
H. M. Evans; Cup Lake (exact location dubious but probably in 
the vicinity of Jobs Sister), July 21, 1918, H. M. Evans; above 
Star Lake (on Jobs Sister), July 11, 1920, H. M. Evans; Jobs 
Sister, 10,000 feet, C. W. Sharsmith 3503; saddle between Jobs 
Peak and Freel Peak, C. W. Sharsmith 3502; north slope of Freel 
Peak, 10,200 feet, C. W. Sharsmith 3472. 

Drasa GLoposa Pays, var. sPHAERULA (Macbr. & Pays.) O. E. 
Schulz, Pflanzenreich 4°°: 103. 1927. D. sphaerula Macbr. & 
Pays. Am. Journ. Bot. 4: 258. 1917. 

Collections of the dwarf, cespitose, scapose species of Draba 
from the alpine Sierra Nevada south of Lake Tahoe, particularly 
those of D. oligosperma Hook., have almost invariably contained 
an admixture of D. globosa var. sphaerula. The existence of D. 
globosa var. sphaerula in this region, however, has never been 
recognized. This variety is distinct from other alpine represen- 
tatives of the genus which occur in the Sierra Nevada south of 
the Tahoe section in that it possesses linear, glabrous, ciliate- 
margined leaves, yellow petals, and flattened silicles. Occasion- 
ally, in addition to cilia, the leaves have a few simple trichomes 
on both surfaces near the apex, but these trichomes are never 
stellate or branched. Payson and others have pointed out the 
diagnostic value of the leaf trichomes in Draba. This character 
furnishes a reliable criterion for distinguishing the perennial sca- 
pose species of the alpine Sierra Nevada. 

Under Draba globosa var. sphaerula, Schulz (op. cit.) lists D. 
vestita Pays., partim, and D. Paysonii Macbr. as synonyms. Both 
of these names should be excluded from the synonymy: Draba 
vestita Pays. is a homonym of D. vestita Davidson, this latter 
being a synonym of D. corrugata Wats., and the plants referred to 
in D. vestita Pays. are properly included in D. Paysoni Macbr. 
(Contr. Gray Herb. n. ser. 56: 52. 1918). Draba Paysonii is a 
valid species, characterized by having branched or stellate trich- 
omes in addition to cilia on the leaves, and is related, by the char- 
acter of the trichomes at least, to D. densifolia Nutt. 

Schulz, in the same treatment, lists Draba glacialis var. pecti- 
nata Wats., partim, as a synonym under D. globosa. Following 
Payson (op. cit., 260), D. glacialis var. pectinata Wats. (Proc. 
Amer. Acad. 23: 260. 1888) and D. pectinata Rydb. (Bull. Torr. 
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Bot. Club 89: 827. 1912) “seem according to specimens labeled 
by Rydberg in the Gray Herbarium to be referable to D. oligo- 
sperma.’ Thus the identity of D. glacialis var. pectinata appears 
uncertain despite the fact that both Watson’s and Rydberg’s de- 
scriptions are in large part correct for D. globosa. Acceptance of 
Payson’s decision clarifies the conception of D. globosa, and re- 
stricts its meaning to those plants which have linear, glabrous (or 
glabrate) leaves with ciliate margins. 

The relationship of Draba globosa is thus close to D. Nelsoni 
Macbr. and Pays., both species possessing linear, glabrous leaves 
with ciliate margins. The occurrence of D. Nelsoni in the Tahoe 
region of the Sierra Nevada and northward has been indicated 
by Payson (op. cit., 259, “Mount Stanford, Nevada County, July, 
1892, Sonne 14; Castle Peak [Mount Stanford], Nevada County, 
August 3, 1903, Heller; Modoc County, 1898, Mrs. Bruce’). In 
addition to the Sonne collection cited above, there are in the Uni- 
versity of California Herbarium two other Sonne collections of 
D. Nelsoni from Mount Stanford, made in 1884 and 1897 respec- 
tively. Jepson (FI. Calif. 2: 97. 1986) erroneously refers two 
of these (probably the latter two) to D. oligosperma. 

Apparently Draba globosa is represented in the alpine Sierra 
Nevada only by the variety sphaerula. If close genetic connection 
of this group with D. Nelsoniw be assumed, the Sierran represen- 
tative of D. globosa, in the form of var. sphaerula, may be inter- 
preted as a partial derivative of D. Nelsonii, from which it differs 
in being more strictly alpine with consequent nanism. 

Representative material of Draba globosa var. sphaerula (all 
deposited in Herb. Univ. Calif.) follows: Cattrornia. Eldorado 
County: Freel Peak, C. W. Sharsmith 3489. Mono County: Lundy 
Trail, Mount Warren, 12,000 feet, August 21, 1894, J. W. Cong- 
don; between Tower Peak and Saurian Crest, C. W. Sharsmith 

3726; between Leevining Peak and Mount Warren, 11,400 feet, 
C. W. Sharsmith 2518; Dana Plateau, east of Mount Dana, 12,000 
feet, C. W. Sharsmith 2420, 2443. Tuolumne County: pass be- 
tween Mount Dana and Mount Gibbs, 11,000 feet, September, 
1897, J. G. Lemmon (U.C. 10482 in part, as to plant with gla- 
brous, ciliate-margined leaves); summit of Mount Dana, July, 
1901, H. M. Evans; northwest plateau of Mount Dana, 11,450 
feet, C. W. Sharsmith 265. 

Draba sierrae sp. nov. Herba perennans caespitosa, caudicis 
ramis tenuibus elongatis; folia anguste oblonga oblanceolatave 
obtusa obtusiusculave, 2.0-6.5 mm. longa, leviter uninervata, 
dense imbricata in aetate albida marcescentia, dense puberula, 
trichomatibus ramosis adscendentibus, 0.1-0.5 mm. longis; scapi 
puberuli, floribus racemosis; sepala ovalia obovatave puberula, 
2.0-3.5 mm. longa; petala spatulata, lutea, 4-5 mm. longa; sili- 
culae puberulae 3.5—7.0 mm. longae, plerumque asymmetricae 
contortae; styli 0.5—1.0 mm. longi. 
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Perennial cespitose herb branching from a shallowly to deeply 
rooted caudex, branches numerous, slender and elongate (usually 
less than 1 mm. in diameter) with lower portion stramineous; 
leaves with an evident but not strongly developed midnerve to- 
ward the base or sometimes extending to the apex, narrowly 
oblong to oblanceolate, obtusish to obtuse, 2—6.5 mm. long, 
densely imbricated on the slender stems, marcescent-persistent, 
tissue of the dead leaves fading whitish, densely puberulent on 
both surfaces with minute branching trichomes 0.1—0.5 mm. long, 
trichomes longest on the basal margins, their branches few and 
usually ascending; flowering stems usually scapose, numerous, 
1.5—4 cm. long, puberulent with trichomes as on leaves; inflores- 
cence short-racemose, elongating slightly in fruit; pedicels 2-5 
mm. long; sepals oval to ovate or obovate, 2—3.5 mm. long, pale 
greenish-yellow, dorsally sparsely and minutely puberulent with 
trichomes as on leaves; petals spatulate, entire, 4-5 mm. long, 
cadmium to light cadmium yellow, fading to naphthalene yellow* 
(yellowish-white ) ; silicles predominantly lanceolate, occasionally 
ovate or orbicular, 3.5—7 mm. long, once or twice twisted or at 
least undulate, usually contorted and more or less strongly asym- 
metric, uniformly puberulent with trichomes as on leaves; styles 
0.5—1 mm. long; seeds 1 mm. long, wingless. 

Type. In unglaciated granitics on summit of divide leading to 
Mount Mills from Mono Pass at head of Rock Creek, altitude 
12,500 feet, Sierra Nevada, northwestern Inyo County, Cali- 
fornia, August 8, 1987, C. W. Sharsmith 3058 (Herb. Univ. Calif. 
no. 624298) ; isotypes at Gray, Kew, U.S. Nat., N. Y. Bot. Gard., 
Mo. Bot. Gard., Stanford, and other herbaria. 

Other collections. In granitics just above highest Pleisto- 
cene lateral moraine on western slope of Mount Morgan, 11,500 
feet, Rock Creek Lake Basin, Sierra Nevada, northwestern Inyo 
County, California, August 6, 1937, C. W. Sharsmith 2999 (Herb. 
Univ. Calif., duplicates in same herbaria as isotypes) ; Inconsola- 
ble Range (head of South Fork of Bishop Creek, Inyo County), 
California, July 24, 1929, Peirson 8549 (Peirson Herb.; depauper- 
ate form with immature, flat silicles). 

Drasa cruciaTa Pays. Am. Journ. Bot. 4: 265. 1917. OD. 
nivalis Liljb. var. californica Jepson, Man. FI. Pl. Calif. 444. 1925. 

The type locality of Draba cruciata Pays. is “vicinity of Min- 
eral King, Tulare County, California” (Hall and Babcock 5361). 
The type locality of D. nivalis Liljb. var. californica Jepson is like- 
wise Mineral King (July 22, 1892, T. S. Brandegee). HExamina- 
tion of an isotype of D. cruciata and an isotype (or perhaps the 
type, although undesignated) of D. nivalis var. californica, both 
deposited in the University of California Herbarium, show the 

1 Ridgway, R. Color Standards and Color Nomenclature. Washington, 

D.C. 1912. ‘ 
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two specimens to be conspecific. The Brandegee specimen is 
slightly more mature, but the two are otherwise identical. The 
following specimen of D. cruciata (determination communicated 
by Dr. C. Leo Hitchcock) extends the known range of this ap- 
parently rare species northward: Dick’s Peak, Tahoe, Eldorado 
County, 10,000 feet, F. J. Smiley 482 (Gray Herb.). 

Draba nivalis Liljb. is a holarctic species reported for Utah 
(Rydberg, Fl. Rocky Mts. and Adj. Plains, 354. 1922) and 
Colorado (Payson, op. cit., 262), although the Colorado plants 
according to Payson “are not typical.’ In D. nivalis the petals 
are white and the fruiting styles 0.1-0.4 mm. long, whereas D. 
cruciata has yellow petals and fruiting styles up to 1 mm. long. 

Dragpa cruciata Pays. var. integrifolia C. L. Hitchcock & C. W. 
Sharsmith var. nov. Folia quam in specie tenuiora integra, trich- 
omatibus sparsioribus longioribus; siliculae contortae reticulatae 
muriculataeve; styli 1.0—2.0 mm. longi. 

Leaves thinner than in the species, flaccid, sparsely pubescent 
on both surfaces with few-branched cruciform or simple trich- 
omes 0.4-1.5 mm. long, trichomes longest on the basal margins; 
silicles contorted, predominantly lanceolate, sometimes attenuate, 
glabrous and smooth to reticulate-veined or muriculate or warty- 
roughened especially on or near the margins, occasionally mi- 
nutely hispidulous with usually simple, bristle-like trichomes; 
styles 1-2 mm. long. 

Type. Abundant in rock crevices in sheltered granite sand 
pockets above Mirror Lake, 11,000 feet, canyon of Lone Pine 
Creek, east of Mount Muir, Mount Whitney region, Sierra Ne- 
vada, Inyo County, California, August 21, 1937, C. W. Sharsmith 
3353 (Herb. Univ. Calif. no. 624297; isotypes at Gray, Kew, 
U.S. Nat., N. Y. Bot. Gard., Mo. Bot. Gard., Stanford and other 
herbaria). 

Other collections. In sheltered places on buttress in cirque 
east of Mount Muir, head of canyon of Lone Pine Creek, 12,400 
feet, Sierra Nevada, Inyo County, California, C. W. Sharsmith 
33388 (Herb. Univ. Calif., Gray, Kew, U.S. Nat., Mo. Bot. Gard., 
Stanford, Univ. Wash.); slopes of University Peak, Fresno 
County, 13,000 feet, R. S. Ferris § R. Bacigalupi 3823 (Stanford). 

The affinities of Draba cruciata have not been clear in the past. 
Payson (op. cit., 265) states that “the relationship of this plant is 
not at all evident ... Hall suggests it is near D. Lemmonii.” 
Draba cruciata var. integrifolia, however, offers definite evidence of 
a close affinity between D. cruciata and D. sierrae in the shape of 
the pods, the usually oblique position of the style, and the nature 
of the trichomes. 

| State College of Washington, Pullman, 
May 8, 1939. 
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NEW AND OTHERWISE NOTEWORTHY PLANTS OF 

| THE SOUTHWEST 

Cornetius H. Mutter 

The Division of Plant Exploration and Introduction of the 
Bureau of Plant Industry for two seasons has been collecting 
plants, used by the Indians of Nevada, as a part of an undertak- 
ing to determine possible new agricultural crops. The collec- 
tions made by the field staff of this Indian Plant Project contain 
many very interesting species. Outstanding among them is a 
new species of Alnus which differs so markedly from all previ- 
ously known species of that genus, though still obviously con- 
generic with them, that it must be regarded as representing a 
new section of the genus. 

Anus Gaertn., sect. Pycnantha C. H. Mull. sect. nov. Amen- 
tae masculae et femineae saepe ex eadem gemma enatae; amentae 
masculae perpetuo densae, axe rigido haud pendulo, bracteis cum 
floribus deciduis. 

Shrubs or small trees with the characters of the genus except 
that the staminate and pistillate catkins frequently come from 
the same bud, bracts of staminate catkins congested, rachis stiff, 
never pendulous, bracts deciduous with the flowers. 

The type of this section is the following new species. The 
section is probably most closely related to the section Alnobetula 
W. D. Koch (Winkler, H.; Engler, Pilanzenreich 19; (1V-%G1- 
102. 1904) from which it is readily distinguished by its stiff 
staminate catkins and the tendency of both male and female 
racemes to arise from a single bud. The facts that the latter 
character is not totally constant, that a similar tendency may 
occasionally be seen in species of other sections of the genus, and 
that no profound floral differences could be recognized indicate 
that this plant cannot be held generically distinct from Alnus. 
The nature of the inflorescence is the basis upon which the genus 
is divided into sections by Winkler (l.c.). 

The author wishes to acknowledge his indebtedness to Mr. 
B. Y. Morrison for the drawings of Alnus. 

Alnus densiflora sp. nov. Frutex; ramuli puberulentes anno- 
tini glabrati; gemmae falcatae, stipitatae 7 mm. longae; folia 
ovata vel elliptica, obtusa vel rare acuta, cordata vel rare cu- 

EXPLANATION OF THE Figures. Puare 12. 

Prate 12. Alnus densiflora C. H. Mull. Fig. A. Habit sketch of a branch 
(from the type specimen), X1: 7, young staminate aments; 2, young pistillate 
aments; 3, mature staminate aments; 4, mature pistillate aments; 5, bud. Fig. 
B. Apical or outer view of a mature staminate bract, x6. Fig. C. Adaxial 
view of a mature staminate bract, x6. Fig. D. Abaxial view of a mature 
pistillate bract, x6. Fig. E. Adaxial view of a mature pistillate bract, x 6. 
Fig. F. Surface view of a fruit, x 6. 
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Pirate 12. ALnus pensirtora C. H. Mull. 
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neata, grosse duplicati-serrata, supra sparse pubescentia, subtus 
dense viscido-pubescentia vel fere glabrata; petioli 10-15 mm. 
longi, 1-1.5 mm. diametro, pubescentes; amentae masculae cylin- 
dricae, 25 mm. longae, 7 mm. diametro; perianthium 4-partitum, 
segmentis inaequalibus; amentae femineae ovoidae vel ellipticae, 
10-15 mm. longae, 7-10 mm. diametro; nuces late cuneato-ob- 
ovatae apice rotundatae basi truncatae alatae, ala acuta quam 

corpore angustiore. 
Shrub 2—5 m. tall, trunk and branches short, bark brown with 

gray scales; twigs rather stout (2-3 mm. in diameter), shallowly 
round-fluted, at first reddish-brown and minutely densely puberu- 
lent with simple, stellate hairs, becoming glabrous the second 
year and covered with conspicuous gray wax but deep reddish- 
brown where abraded, lenticels few, large, prominent; buds fal- 
cate, stipitate, about 7 mm. long, densely puberulent like the 
twigs; leaves ovate to elliptic, apices rounded to obscurely acute, 
bases rounded, cordate or rarely cuneate, margins coarsely 
double-serrate save at the entire base, teeth rounded or finally 
minutely acuminate, upper surface dull green, minutely sparse- 
pubescent, lower surface densely viscid-ferruginous pubescent 
especially along midrib and principal veins or nearly glabrate 
save in protected places, the apparently denuded lower surface 
microscopically sericeous; lateral veins 9 or 10 on each side of 
the midrib, strictly parallel to one another, invariably passing 
into the major teeth (or lobes); petioles about 10-15 mm. long, 
1.5 mm. in diameter, somewhat persistently pubescent; inflores- 
cense of male and female catkins mixed in a simple panicle or 
borne in separate but closely proximal racemes, appearing ter- 
minally in summer and reaching anthesis the following summer 
in a lateral position on the stem and maturing in early autumn; 
racemes (including catkins) 3-6 or 7 cm. long, bearing 2-5 cat- 
kins on naked branches 1-6 mm. long articulated upon the naked 
peduncle, male catkins reaching almost full size the first summer, 
female catkins remaining minute and acute until the following 
spring; male catkins short and thick at maturity (about 25 mm. 
long, 7 mm. in diameter), the rachis inflexible, not elongating, 
the spike remaining dense through anthesis, bracts green turning 
brown as they dry at maturity, deciduous from the persistent 
brown rachis with the three staminate flowers still attached, 
bracts 5-parted at apical end, the shield-like middle lobe abaxial, 
flattened, the four apices of the adaxial lobes projecting from 
behind it; male flowers 4-merous, perianth parts fused only at 
base, adbracteal lobes longer than adracheal ones, brown like the 
bracts; female catkins short, ovoid or elliptic, about 10-15 mm. 
long, 7-10 mm. in diameter, bracts rather deeply 5-lobed, as in 
the staminate bracts the abaxial is in the middle and somewhat 
dominant over the other four which occur in one row and are 
essentially alike; nuts broadly cuneate-obovate, apex rounded, 
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base truncate, margins acutely winged on each side with pithy 
inflated wings about two-thirds the width of the seed, the whole 
about 3 mm. long, 2 mm. wide, styles persistent, about 0.5—0.75 
mm. long. 

Nevapa. Storey County: southwest of Virginia City on the 
Jumbo Canyon Road, September 8, 1937, R. A. Allen 514 (type, 
Herbarium of the National Arboretum 39964). “Shrub, 6—16 
ft., brown bark with gray scales, short trunk and branching. 
Uncommon.” The specific name densiflora was chosen to call 
attention to the compact nature of the staminate catkins. 

A specimen of Lycium collected ten miles northeast of Schurz, 
between Rawhide and Schurz, Mineral County, Nevada, May 20, 
1937, EK. V. A. Murphey 24 (in Herbarium of the National Arbore- 
tum), has been identified as L. Shockleyi Gray (Proc. Amer. 
Acad. 22:311. 1887). Schurz and Rawhide lie in the north of 
Mineral County, while the type locality of L. Shockleyi is Cande- 
laria in the south of the same county. 

Hitchcock, in his monograph on American species of Lycium 
(Ann. Mo. Bot. Gard. 19: 179-874. 1932), reduces L. Shockleyi 
to synonymy under L. Cooperi Gray, pointing out that the calyx 
character of L. Shockleyi which is used to separate that species 
from L. Cooperi is not constant. He does not mention the sessile 
flowers solitary in the leaf fascicles, the very short free portions 
of the filaments, and the fruit included in the calyx, all pointed 
out in Gray’s original description of L. Shockleyi. The ovules are 
always two in each cavity of the ovary, a fact which was not men- 
tioned by Gray or Hitchcock. None of these characters is to be 
found in L. Cooperi. In Hitchcock’s key L. Shockleyi would lead 
one to L. Cooperi or, if the calyx lobes should be a bit shorter 
than usual, to L. verrucosum Eastw. The coincidence of filaments 
adnate nearly their whole length in both L. Shockleyt and L. ver- 
rucosum is of no phylogenetic significance, as is evidenced by the 
total dissimilarity of vegetative and other flowering characters in 
the two species. Lycium Shockleyi does not satisfactorily negoti- 
ate the choice between the secondary divisions of Hitchcock’s 
key, “Calyx lobes 2/3 as long . . . as the tubular portion, etc.” 
and “Calyx lobes less than 2/3 as long as tube, ete.” It must be 
regarded as fitting into the first category. 

There follows an amplified description of inate Shockleyi 
based upon the Murphey specimen. 

Lycium SHockxiey1 Gray in Proc. Amer. Acad. 22: 311. 
1887. IL. Coopert Hitchcock in Ann. Mo. Bot. Gard. 19: 305. 
1932, pro parte, not Gray. 

Low shrubs with somewhat strict stems 0.4—0.6 m. tall con- 
sisting of 1-5 internodes, arising at intervals from a rhizome, 
rather densely alternately branched above, bearing numerous 
slender, sharp, leafy spines 10-40 (usually about 20) mm. long, 
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bark shredding, very light tan with very white outer layer, in 
age becoming flecked with minute black spots (apparently the 
growth of some micro-organism on the very surface) ; leaves in 
alternate fascicles of 4-10 (usually 6), oblanceolate or spatu- 
late, 6-13 mm. long, 2-3 mm. broad, apex broadly rounded, base 
gradually narrowed to form a slender petiole (indistinguishable 
from blade), thick, succulent but essentially flat, the midrib occa- 
sionally prominent, both surfaces very sparingly stipitate-glan- 
dular (hairs of the type of L. Parishii or L. exsertum, the differ- 
ence not distinguishable in dried material); flowers solitary in 
axils of principal leaves, occupying a central position in the axil- 
lary fascicle, sometimes apparently two, then occupying separate 
leaf fascicles at the same node, the flowering fascicles always on 
old wood, at either spine-bearing or naked nodes; pedicels very 
short, rarely over 0.5 mm. long; calyx oblong, glabrate, tube 
about 4 mm. long, 2—2.5 mm. wide at anthesis, its base broadly 
rounded or truncate, lobes 4, about 2 mm. long, slightly unequal, 
oblong, obtuse or rounded at apex, the whole strongly accrescent 
in fruit; corolla (color?), persistent after anthesis, 10 to occa- 
sionally 13 mm. long, narrowly infundibuliform, lobes 4, rarely 5, 
about 2 mm. long, broadly ovate, obtuse, glabrous, each lobe 
strongly veined with several branching veins issuing pinnately 
from the midrib, which arises prominently and’ practically un- 
branched from base of corolla, whole corolla glabrous without; 
stamens as many as corolla lobes, alternate with them, filaments 
adnate to corolla tube quite to bases of corolla lobes, free for less 
than 0.5 mm. of their length, lower one-third of adnate filaments 
and inner surface of the corolla tube immediately adjacent 
densely long-tomentose, anthers equally disposed just within the 
corolla throat, apparently sessile, about 2 mm. long; ovary 2- or 
rarely 3-carpellate, evidently divided into a broad, fleshy, bright 
red base and straw-colored, rounded upper half, style about 5 
mm. long, never reaching much beyond halfway to corolla 
throat; ovules 2 in each cell; calyx completely enclosing fruit, 
strongly accrescent except for fleshy red base 1 mm. deep; berry 
hard, about 5 mm. long, 4.5 mm. in diameter, one or both sides 
with an irregular suture or fold; seeds lenticular to arcuate- 
oblong, about 3 mm. long, 1.5 mm. wide, two in each cell or 
rarely reduced to one by abortion, seedcoat thick, reticulate. 

Lycium Shockleyi seems to have a very local distribution, there 
being apparently no authenticated records other than the type 
collection and the one here described, both from Mineral County. 
No doubt critical examination of material from other Nevada 
counties and from adjacent California would reveal a much wider 
range. 

A variant of Quercus dumosa Nutt. of outstanding character 
was collected in Santa Barbara County, California, by Dr. 
Katherine Kinsel. All attempts to identify this plant as a hybrid 
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failed utterly in the assigning of a second parent, and the rela- 
tively prolific fruiting of the specimens further discredited a 
hybrid origin. In appreciation of Miss Kinsel’s excellent collec- 
tions of California oaks, the author takes pleasure in naming this 
new variety in her honor. 

Quercus pumosa Nutt. var. Kinselae var. nov. Frutex; folia 
oblonga vel obovata, profunde incisa, lobis utrinque 3—4, dentatis 
vel integris, supra nitida glabrata, subtus sparse sericeo-pilosa 
vel tomentosa; glans oblongo-conica, 3 cm. longa, 1—1.5 cm. dia- 
metro, basi solum inclusa. 

Shrub about 8 m. tall, densely branched; twigs of the year 
1-2 mm. in diameter (vigorous shoots 3-4 mm. in diameter and 
as much as 8 dm. long), at first sparingly or densely soft-stellate, 
soon glabrate or persistently scurfy; buds acute-ovoid, 2.5—3.5 
mm. long, 1.5-2 mm. in diameter, brown, puberulent, stipules 
awl-like, soon deciduous; leaves rather thin, larger shade leaves 
very thin and papery, 2—4 (or sometimes 7) cm. long, 1.5—2.5 (or 
sometimes 4.5) em. broad, oblong to obovate in outline, rather 
unequally subeordate, rounded, or cuneate at base, incised half- 
way to midrib with narrow, rounded sinuses forming 3 or 4 lobes 
on each side, the lobes pungently 2- or 8- (or several-) toothed 
near their apices, subclavate or sometimes entire and acute, 
upper surface dark green, glabrate, shining, with sparse silky 
pubescence of stellate and simple hairs about midrib basally, 
lower surface pale, softly puberulent or sparsely pilose especially 
on the veins and midrib; veins as many as the lobes, branching, 
passing into the pungent mucronations of the teeth; petiole 2—4 
(usually 3) mm. long, densely tomentose with soft-stellate and 
simple hairs; fruit annual; cups sessile, paired or glomerate, 
hemispheric, 12-15 mm. in diameter, scales thickened and some- 
what warty as in the species; acorns oblong-conic, about 3 cm. 
long, 1-1.5 cm. in diameter, covered at base only. 

CatirorniA. Santa Barbara County: Rattlesnake Canyon 
Road on Skofield Ranch near Santa Barbara, altitude 1,000 feet, 
October 30, 1938, K. Kinsel 50 (type, Herbarium of the National 
Arboretum 43970); collected from the same tree, sterile with 
much larger leaves of thinner texture, November 12, 19388, K. 
Kinsel 51 (Herbarium of the National Arboretum). 

Quercus dumosa var. Kinselae differs from typical Q. dumosa as 

well as its several varieties in the deeply incised leaves with nar- 
row sinuses, several-toothed lobes, and thin blades. From Q. 
lobata Née it is readily distinguished by its shrubby habit and 
small leaves with mucronately pungent lobes. 

The acorns of this variety markedly resemble those of Quer- 
cus lobata, and the lobing and pubescence of the leaves also sug- 
gests that species. However, if one were to regard this plant as 
a hybrid between Q. dumosa and Q@. lobata, it would be necessary 
to account for the fact that the offspring resembles one parent 
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(Q. dumosa) much more closely than the other in habit, charac- 
ters of the twigs, mucronate lobes and teeth of leaves. Further- 
more, the characters most suggestive of Q. lobata parentage (i.e., 
the fruit character and the nature of the leaf pubescence) are 
both common on other varieties of Q. dumosa (e.g., the variety 
Alvordiana Jepson) which could not possibly be related to Q. lo- 
bata. ‘The strongest argument against the assumption of Q. 
lobata parentage is the existence of several intermediates be- 
tween the variety here described and typical Q. dumosa, while an 
examination of some fifteen hundred sheets of southern Cali- 
fornia oaks has not revealed a specimen suggestive of an inter- 
mediate between this variety and Q. lobata. 

Though the variety Kinselae is probably of very local distribu- 
tion in its typical extreme form, forms of Q. dumosa strongly sug- 
gestive of this variety have been seen from Los Angeles and San 
Bernardino counties. Among these are the following specimens: 
Brea Canyon, Los Angeles County, February 26, 1921, E. A. 
Spalding without number (Baker Herbarium, Pomona College 
18616); Santa Anita Canyon, San Gabriel Mountains, Los 
Angeles County, July 4, 1933, J. A. Ewan 7852. In both these 
the leaves are much more coriaceous than in the variety Kinselae, 
and the lobing of the leaves hardly amounts to more than coarse 
serration. The specimen collected by Ewan is rather densely 
tawny-tomentose on the leaves beneath. 

Division of Plant Exploration and Introduction, 
Bureau of Plant Industry, U. S. Department of Agriculture, 

Washington, D. C., February, 1939. 

A NEW SPECIES OF ERIOGONUM FROM BAJA 

CALIFORNIA 

Tra L. Wiceins 

Eriogonum Vollmeri sp. nov. Herba perennis erecta 1.5—2.5 
m. alta; caulibus gracilibus ad basim glabris glaucis, internodiis 
clavatis paululum inflatis 2—-3.5 dm. longis; laminis foliorum ellip- 
ticis 2.5-4 em. longis apicem acutis vel obtusis subter lanatis 
dense supra glabris tarde; petiolis gracilibus 5-10 ecm. longis; 
stipulis anularibus 2—3-dentatis 2-4 mm. altis; involucris soli- 
tariis sessilibus 5-6 mm. longis cylindro-campanulatis leviter 
5-dentatis dense lanatis; floribus luteolis 2.9-3.2 mm. altis, seg- 
minibus exterioribus oblongo-spathulatis segminibus interioribus 
linearo-spathulatis; staminibus 9 inclusis basim pubescentibus ; 
fructu triquetro gracili et apicem acuto. 

Erect herbaceous perennial 1.5—2.5 m. high, with 2-12 slender, 
virgate stems from a sturdy woody rootstock; stems glabrous and 
slightly glaucous near the base, gradually becoming floccose- 
lanate toward the summit, the lower internodes narrowly clavate, 
2.0-3.5 dm. long, 4-6 mm. in diameter at the base, about twice as 
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Prater 13. Erioconum Vorimert Wiccrns: A, base of plant, X 3; B, flower, 
x 6.6; C, branch of inflorescence, X 3; D, involucre, x 6.6; EH, older and larger 
flower, X 6.6; F', basal leaf, x 3; G, outer perianth segment of Hriogonum elon- 
gatum Benth., x 12.6; H, inner perianth segment of EH. elongatum, X12.6; I, 
outer perianth segment of HL. Vollmeri, x 12.6; J, inner perianth segment of EF. 
Vollmeri, X 12.6. 
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thick 5-8 cm. below the summit of the internode, gradually 
shorter and narrower, with less swollen apex toward the inflo- 
rescence, all except the uppermost fistulose, branching sparingly 
in the upper one-fourth of the plant; leaves basal, the blades 
elliptic, 2.5—4 cm. long, 1.5—2.5 cm. wide, on slender petioles 5-10 
em. long, with elliptic, fasciculate leaves 5-10 mm. long in the 
axils, white-tomentose beneath, tardily semiglabrate on the upper 
surface; sheathing stipules at nodes above the base dark red- 
brown, containing dense mats of white wool within their cusps, 
2—3-toothed, the teeth narrowly triangular, 2—4 mm. high; inflo- 
rescence of several slender, erect, virgate branches 1—4 dm. long; 
involucres solitary, sessile, cylindro-campanulate, 2-3 mm. in 
diameter, 5-6 mm. long, obscurely 5-angled, faintly 5-toothed to 
subtruncate at the apex, densely lanate, the wool rusty-red along 
the angles and near the apex; flowers 15-80 in each involucre, 
pale yellow or sometimes tinged with pink, 2.8-3.2 mm. high, 
glabrous, the outer perianth segments oblong-spatulate, slightly 
spreading at the apex, the inner linear-spatulate, erect, slightly 
longer than the outer segments, both obtuse to faintly emarginate 
at the apex; stamens 9, about equaling the perianth segments, but 
the filaments sharply inflexed at the tips, thus included; anthers 
white or faintly yellow; achene triquetrous, the angles obtuse, 
the slender body gradually tapering into the narrow beak which 
is about one third as long as the body. 

Type. Rocky soil along an arroyo about one mile north of La 
Palisada, northern end of the Sierra San Pedro Martir, Baja 
California, Mexico, altitude 1230 meters, Ira L. Wiggins 9123, 
Sept. 25, 1938 (Dudley Herbarium of Stanford University, no. 
263,148). 

Eriogonum Vollmeri seems to be related most closely to E. 
elongatum Benth., from which it differs in having more strict, less 
branched, taller stems which are glabrous or essentially so at the 
base; more conspicuously inflated internodes; longer petioles; 
smaller yellow flowers with narrower perianth lobes than those 
of E. elongatum (pl. 18, G—J) ; white to light yellow instead of pink 
or red anthers; and filaments sparingly villous at the base. 

This species is named in honor of Dr. Albert M. Vollmer, of 
San Francisco, whose generosity made possible the trip into the 
Sierra San Pedro Martir, and who first called to my attention this 
graceful Eriogonum. 

Flowering and fruiting plants were seen in abundance along 
the arroyos and on the lower slopes of the adjacent hills from the 
vicinity of La Palisada almost to Valle de la Trinidad. Salve 
Meling, our guide, thought that it also grows along the eastern 
escarpment of the Sierra San Pedro Martir southward for a dis- 
tance of seventy-five or a hundred miles. 

Stanford University, 
November 10, 1939. 
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A NEW SPECIES OF VISCAINOA FROM 

BAJA CALIFORNIA 

Howarp Scotrr GENTRY 

In 1889 Townshend Stith Brandegee rode from La Purisima 
to San Ignacio along the Pacific side of Baja California. Fora 
half century no other botanist so much as collected a plant 
through that long stretch of the peninsula. Physiographically 
it is a very striking region with a variable series of Pliocene and 
Pleistocene marine sediments eroded into colorful escarpments 
and masses which, reared out of the sea, are frowned upon by 
the massive voleanic cerros overtowering on the eastward. A 
few years ago one of the Baja California governors started an 
automobile road from La Purisima to San Ignacio, but abandoned 
the route almost as soon as the right-of-way was laid out. Witha 
week’s supply of water and provisions, a shovel, a machete, and a 
good moso, the road can still be driven from Purisima north as 
far as a broad sandy arroyo about eight miles north of San 
Juanico. 

Though we are here primarily concerned with the arroyo 
locality, San Juanico is a type locality for several of Brandegee’s 
collections and has an exceeding charm and importance all its 
own. Quite the place for the proverbial survivor of a shipwreck 
to find a temporary haven, there is a small group of date palms 
nurtured by a spring of clear, slightly saline water. A broad 
beach is less than a quarter of a mile away; upon its sands the 
numerous tracks of coyotes give evidence of a rich sea life along 
the shallow margins of the bay. An interesting horizon of cal- 
careous badlands enfolds the place in an earthy pageantry of 
greens, yellows, reds, and grays. San Juanico is uninhabited and 
except for an occasional vaquero and a few stray cattle, only wild 
animals come there to drink. Vegetation is sparse. 

Passing on eight miles northward, I was fortunate in en- 
countering the 38- to 5-foliate Viscainoa, which Brandegee discov- 
ered in the region and of which he wrote under the name Vis- 
cainoa geniculata (Kell.) Greene (Proc. Cal. Acad. Sci., Ser. 2, 2: 
137. 1889). Brandegee’s collection was made at San Raimundo 
which, judging from his map, must be very close to my locality 
of collection and very possibly may be the rancho now called 
Cadajé. Since the plant appears so distinct from all other known 
variants of Viscainoa geniculata, the following segregation is 
offered. 

Viscainoa pinnata sp. nov. Suffrutex 2—3 m. alta, ramis minute 
striatis, irregulariter pubescentibus; foliis 8- ad 5-foliatis, raris- 
sime simplicis, petiolatis, plus minusve pubescentibus vel in senec- 
tute glabris, ovato-lanceolatis, ad apicem acutis, ad basim 
cuneatis; floribus terminalibus, 1—5 in axillis, petalibus fulvis, 
filamentis 4-5 mm. longis, ad basim latis; fructus vix pubes- 
centibus. 
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Shrub 2—3 m. high, 3-5 m. broad, polypodial or branching from 
near base; young branches green, slender, pliant, 2-10 dm. long, 
straight, descending, horizontal, or ascending from old grayish- 
brown branches; internodes 1—6 cm. long, sparsely long-pubes- 
cent, striate; nodes with dense white tomentum in axils persisting 
after defoliation; stipules deciduous, 4-6 mm. long, subulate, 
long-pubescent when young, in age subglabrous; leaves green, 
mostly 3—5 cm. long, 8- to 5-foliate, rarely simple, rarely with 
one lateral leaflet lacking; petioles mostly 10-15 mm. long, 
sparsely pubescent, rachis sparsely pubescent; leaflets ovate- 
lanceolate, acuminate-mucronate at tips, cuneate at bases, slightly 
pubescent to glabrous in age, finely pinnately veined from a 
strong mid-vein; ultimate leaflet largest, mostly 3-5 cm. long, 
1.5—2 cm. wide; lateral leaflets opposite or subopposite, sessile, 
or with petiolules 1 mm. long, adjacent to ultimate leaflet or dis- 
crete (interval 2-5 mm.), mostly 2-3 cm. long, 8-12 mm. wide; 
flowers mostly terminal on branches, 1—5 in axils; pedicels pubes- 
cent, 1 cm. long, accrescent in fruit to 1.5 cm. long; sepals 4-5, 
caducous, densely tomentulose, oblong-orbicular (one or two 
deeply cupped), 8-10 mm. long, 4—7 mm. wide; petals 4-5, yel- 
low, suborbicular, about 10 mm. long, 8-9 mm. wide; filaments 
4-5 mm. long, broadened at base; anthers oblong, 2 mm. long; 

ovary short-stipitate, 8- to 5-celled, densely white tomentulose ; 
pistil 38- to 4-lobed, lobes margined with fine granular tomentum ; 
fruiting pedicels 1.5 cm. long; fruit obovoid, green, 8- to 5-celled, 
2-3 cm. long, 1.2-1.5 cm. wide, slightly reticulate, relatively 
sparsely fine-pubescent, variably beaked. 

Type. On agglomerate cliff about eight miles north of San 
Juanico, Baja California, where an abandoned road crosses a 
wide sandy arroyo, March 8, 1939, Howard Scott Gentry 4311 
(Shreve Hebarium, Carnegie Desert Laboratory, Tucson, Ari- 
zona). Isotypes are deposited in the following herbaria: Dud- 
ley Herbarium, Stanford University; University of California; 
Missouri Botanical Garden; Arnold Arboretum, Harvard Uni- 
versity; Royal Botanic Gardens, Kew; Instituto de Biologia, 
Universidad de Mexico, D. F.; Gentry Herbarium, Carnegie 
Desert Laboratory, Tucson, Arizona. 

This first specific addition to the genus Viscainoa may be dis- 
tinguished readily as follows: 

Leaves usually entire; petioles short, 1-10 mm. long; filaments not broadened at 
base, often brownish glandular for some distance above the base; plants 
generally cinereous, flowers pale yellow .................... V. geniculata 

Leaves usually 3- to 5-foliate; petioles longer, 10-15 mm. long; filaments broad- 
ened at base, not brownish glandular; plants green; flowers bright yellow. 

V. pinnata 

Desert Tenor a ny of the Carnegie Institution, 
Tucson, Arizona, 

June, 1939. 
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FRED M. REED 

Fred M. Reed was born at Mansfield, Ohio, May 29, 1867, and 
died at Riverside, California, on June 15, 1939. He had lived at 
Riverside from 1890 until his death. By occupation Mr. Reed 
was an orange grower, but by avocation he was a botanist of un- 
common ability. He is best known for his studies on the flora of 
Riverside and vicinity, but he extended his work into the adjacent 

Colorado and Mojave des- 
erts. He was an industrious 
collector and exchanged ma- 
terial with S. B. Parish, Mar- 
cus E. Jones, and Dr. Philip 
A. Munz. He was very gen- 
erous in donating specimens 
to the University of Califor- 
nia herbarium. 

During the course of years, 
Mr. Reed had accumulated a 
valuable herbarium of his 
own and constructed a build- 
ing on his ranch to house his 
collection and to afford him 
a place to work on his plants 
as he had opportunity. 
In 1903 Mr. Reed was 

secretary of the Riverside 
Botanical Club. From acom- 
munication sent to one of the 
periodicals, we learn that 
this Club met monthly on the 
Friday evening nearest the 
full moon for the benefit of 
members from out of town. 

Later, when means of travel had improved, they did not set the 
dates of the meetings by the lunar phases. 

Mr. Reed was frequently consulted by people in southern 
California who wished determinations of new or doubtful plants. 
Although his schooling in youth was very scanty, he acquired 
facility in the use of several modern languages and wrote uncom- 
monly clear and beautiful English. He owned an orange grove 
and was a successful citrus grower. In addition to his active 
work in the management of the orange grove, he was president 
of the Monte Vista Citrus Association, which handled fruit for 
the growers in the cooperative California Citrus Growers’ Associ- 
ation. He had a very fine taste in music and for many years sang 
in the choir of the First Congregational Church of Riverside. Mr. 
Reed was unmarried. 

Frep M. Reep 
Photograph by courtesy of the “Cali- 

fornia Citrograph.” 
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His ability as a botanist may be judged from the fact that 
when the late Professor Hugo de Vries, of Amsterdam, visited 
California a number of years ago, his first wish was to visit River- 
side and meet Mr. Fred Reed, who was so well acquainted with 
the species of Oenothera which grew on the deserts of southern 
California.—H. S. Reep. 

NOTES ON ORTHOCARPUS 

Davi D. Kecx 

ORTHOCARPUS FAUCIBARBATUS Gray, Pacif. Rail. Rep. 4: 121, 
1856. 

When I published a revision of Orthocarpus in 1927 (Proc. 
Calif. Acad. Sci. 4th ser. 16: 517-571), I had had almost no field 
experience with O. faucibarbatus. I had found from herbarium 
material that the corolla was sometimes pale yellow, sometimes 
white, but suspected that the variation probably occurred at ran- 
dom. Field studies since have shown that corolla color is a clear 
mark of geographic subspecies. The yellow-flowered form ap- 
pears to be confined to the valleys away from the immediate 
coast, and is found northward from San Francisco Bay to Mendo- 
cino County. The color of the flower cannot be determined in 
the type specimen, but it came from Corte Madera, Marin 
County, where only the yellow-flowered form is now found. That 
leaves the white-flowered form, which is confined to the coastal 
strip from southern Oregon to Monterey County, California, in 
need of a name. 

Lower lip of corolla yellow; valleys of the North Coast 
Ranges, Caltlornia 4... 24.0¢% 1.22 e ne is ee la. O. faucibarbatus 

subsp. typicus 
Lower lip of corolla pure white, together with the tube 

often turning pinkish in age; immediate coast, south- 
ern Coos County, Oregon, to northern Monterey 
County, California i921, Gia. ates a ene na ee lb. O. faucibarbatus 

subsp. albidus 

la. ORTHOCARPUS FAUCIBARBATUS Gray subsp. typicus nom. 
nov. 

O. faucibarbatus Gray, loc. cit. 
O. ertanthus var. laevis Gray, Syn. Fl. 2: 453. 1886. 

1b. OrtTHocaRPUS FAUCIBARBATUS subsp. albidus subsp. nov. 
A subsp. typico differt corollae labio inferio albo dein roseo. 

At the base of each free lobe of the lip of the corolla there 
is a greenish orange or greenish yellow spot. 

Specimens from the following herbaria have been examined: 
Botanischer Garten und Botanisches Museum, Berlin-Dahlem, B; 
University of California, Berkeley, C; California Academy of Sci- 
ences, San Francisco, CAS; Carnegie Institution of Washington, 
Stanford University, CI; Universitetets Botaniske Museum, 
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Copenhagen, Cop; Field Museum of Natural History, Chicago, F; 
Conservatoire et Jardin Botaniques de la Ville, Geneve, G; Gray 
Herbarium, Harvard University, Cambridge, GH; Royal Botanic 
Gardens, Kew, K; Missouri Botanical Garden, St. Louis, M; Uni- 
versity of Notre Dame, Notre Dame, ND; New York Botanical 
Garden, New York, NY; Academy of Natural Sciences, Phila- 
delphia, Ph; Pomona College, Claremont, Po; Rocky Mountain 
Herbarium, University of Wyoming, Laramie, RM; Dudley Her- 
barium, Stanford University, SU; United States National Herba- 
rium, Washington, US. In the following citations, herbaria in 
which previously cited (Keck, op. cit.) collections are located are 
not repeated. 

Oregon. Coos County: between Bandon and Langlois, Abrams 
& Benson 10635. Cauirornia. Del Norte County: Gasquet, Tracy 
12276 (CI, the farthest inland station yet recorded) ; French Hill 
near Gasquet, Gillespie 9692 (SU); Douglas Park, Smith River, 
Thompson 12905 (CI); Crescent City, July 1, 1899, Dudley (SU) ; 
4 miles south of Crescent City, Keck &§& Clausen 3401 (C, CI, Po, 
SU). Humboldt County: Snow Camp, Kildale 10564 (SU); 
Patricks Point, Kildale 3590 (SU); Trinidad, Tracy 3237; Little 
River; Mad River, 1878, Rattan (SU); Arcata; Humboldt Bay, 
Chandler 1101; Gunther’s Island, Humboldt Bay, Kildale 9528 
(SU); 4 miles south of Eureka, Keck & Clausen 3880 (CI, SU). 
Mendocino County: Noyo, Bolander 6537; Albion, McMurphy 305 
(SU) ; Stewarts Point, Abrams 7616 (SU). Sonoma County: Fort 
Ross, Heller 6607; 3 miles south of mouth of Russian River, Keck 
§ Clausen 3375 (SU, type; isotypes, C, CAS, CI, F, GH, M, NY, 
Ph, Po, RM, US). Marin County: near Lighthouse, Point Reyes, 
Abrams 11615 (SU). San Francisco, Jones 3267, Bolander 6301. 
San Mateo County: Pebble Beach, Pescadero; Ano Nuevo Point, 
Keck 5009 (B, CI, GH, ND); Arroyo de los Frijoles. Santa Cruz 
County: Swanton, May 12, 1912, Rich (SU); west of Watsonville, 
Baker 1955. Monterey County: between Salinas and San Juan 
Grade, Abrams 6402 (SU) ; Castroville, Elmer 4474, Heller 8491. 

This is the subspecies that was introduced toward the end of 
the last century on Vancouver Island near Victoria. In the 
spring of 1939 it was recollected at Ten Mile Point, Victoria, by 
J. W. Eastham (CI). 

ORTHOCARPUS FLORIBUNDUs Benth. x O. pusintus Benth. Two 
plants of this interesting and hitherto unreported hybrid were 
found growing with both parental species near the station of the 
Radio Corporation of America on the road to Point Reyes Light- 
house, Marin County, California, April 1 to 10, 1936, by Milo S. 
Baker (C1). 

Carnegie Institution of Washington, 
Division of Plant Biology, 

Stanford University, California, 
November 30, 1939. 
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NEW SUBSPECIES IN HAPLOPAPPUS 

Davin D. Kecx 

Harxtopappus rAcemosus (Nutt.) Torr. in Sitgreaves Rep. 162. 
1854. 

While determining a number of collections of the composite 
genus Haplopappus, section Pyrrocoma, my attention was drawn to 
a pair of undescribed subunits within Haplopappus racemosus 
(Nutt. )Torr. Dr. H. M. Hall’ took a conservative view toward 
the species of this genus and brought together a variable as- 
semblage of forms under H. racemosus. In going over the collec- 
tions at the University of California, Stanford and Carnegie In- 
stitution, I find, as Hall did, that the series of forms which Hall 
maintained in H. racemosus does not present large gaps that might 
be used advantageously for dividing it up into several species. 
The gaps that are discernible may perhaps as well be considered 
as the marks of geographic subspecies as of species. Lacking all 
cytogenetic and other experimental data on the group, there 
seems to be no justifiable basis for following out my first inclina- 
tion at least to segregate those plants of alkaline from those of 
non-alkaline soils into different species. So I am content to 
describe the present new units as subspecies of H. racemosus, al- 
though they represent very different portions of the series of 
variations and do not seem at all compatible in the same species 
unless the entire gamut of variation is viewed at one time. 

Hall has recognized nine subspecies of H. racemosus. In the 
major division of his key to these subspecies, he has separated 
subspecies typicus, congestus and duriusculus from the remainder 
on the following characters: ‘Leaves not thick, the lateral veins 
visible (least so in typicus, known by its large heads). Plants of 
non-alkaline soil.” The latter point does not hold for subsp. 
duriusculus, as one can determine from the labels on the speci- 
mens, and in his discussion of the ecology of the species Hall re- 
marks, “With the exception of typicus and congestus, all of the 
subspecies of Haplopappus racemosus are indicators of an alkaline 
or saline soil.” 

Material of the first of the following entities was unknown to 
Hall, but of the second he had available a single sheet which he 
placed under subsp. duriusculus. 

HaPLoPpaPPUS RACEMOSUS subsp. pinetorum subsp. nov. Cauli- 
bus erectis strictis tenuibus 2—5 dm. altis stramineis; foliis radi- 

ealibus lanceolatis acutis ad basim attenuatis integerrimis vel 
echinato-denticulatis 6-20 cm. longis, 5-16 mm. latis gracilibus 
utrinque pilosis haud glandulosis; inflorescentia plerusque race- 
mosa interdum paniculata internodis longis; involucro hemi- 

1The Genus Haplopappus. Carnegie Inst. Wash. Publ. 389: 127-144. 1928. 



1940] KECK: HAPLOPAPPUS 167 

sphaerico 10-13 mm. alto, 12-15 mm. lato, squamis imbricatis 
oblongo-lanceolatis acutis obtusisve mucronatis dense _ pilosis, 
marginibus anguste hyalinis; acheniis sericeis. 

This subspecies is known only from the type collection made 
in the Scott Mountains of southern Siskiyou County, California, 
on the ridge between Mill and Mule creeks, three miles south of 
Scott Mountain Lodge, at 1340 meters elevation, August 8, 1938, 
Keck 4862 (SU, type; isotypes, C, CI, Po, US). The specimen was 
taken in non-alkaline soil among scattered chunks of lava under 
a forest cover of Pinus ponderosa. 

The closest relative of subsp. pinetorum, probably both mor- 
phologically and geographically, is subsp. congestus (Greene) 
Hall. The latter is likewise a dweller in openings in coniferous 
woods, excepting that of subsp. typica, a habitat very different 
from those occupied by the other subspecies, which are found 
under varying degrees of alkalinity up to Distichlis covered salt 
flats. Subsp. pinetorum differs from subsp. congestus in the spiny- 
toothed leaves, the much more densely pilose herbage, the less 
anthocyanous, more slender, more strictly erect stems, and in the 
arrangement of the inflorescence, which instead of being typically 
glomerate-spicate as in subsp. congestus, is openly spicate or 
racemose, with rather long internodes, or, in robust specimens, 
even corymbosely paniculate. Whereas subsp. congestus is found 
in Jackson, Josephine and possibly Curry counties, southwestern 
Oregon, and Del Norte County, California, subsp. pinetorum is 
some seventy-five miles distant from the nearest known station of 
subsp. congestus in quite another mountain system. 

The occasional occurrence of corymbosely paniculate inflores- 
cences causes some speculation as to whether or not this sub- 
species should not be referred to Haplopappus lanceolatus (Hook.) 
Torr. & Gray, which is differentiated from H. racemosus princi- 
pally on the basis of this character. Because H. lanceolatus is 
thought to be limited to alkaline soils and is not found west of the 
Great Basin, there seems to be no doubt that the present unit 
is more closely related to H. racemosus, which occurs nearer at 
hand with a subspecies of non-alkaline habitats. However, the 
occasional, previously recognized unreliability of the inflorescence 
character in separating these two large species from each other is 
made more apparent with the discovery of the present unit. 

HapLopapPpus RAcEMosus subsp. lucidus subsp. nov. Caulibus 
erectis, strictis 2—4.5 dm. altis pallidis; foliis plus minusve verni- 
cosis glaberrimis alternis (rare inferis oppositis) lanceolatis 
acutis integerrimis vel argute dentatis scabridulo-ciliolatis, radi- 
calibus petiolatis 6-15 em. longis, 7-23 mm. latis; inflorescentia 
glomerato-spicata vel racemosa; involucro campanulato 9-13 mm. 
alto, 9-20 mm. lato, squamis paucis subaequalibus laxe imbricatis 
lanceolatis attenuatis glaberrimis viscidissimis; acheniis sericiis. 
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In alkaline grassy flat, one mile west of Portola, Plumas 
County, California, at 1480 meters elevation, August 9, 1938, 
Keck 4897 (SU, type; isotype, CI); also collected at Portola, in 
1913, Katherine Brandegee (C). 

The Brandegee specimen was cited by Hall (op. cit.) under 
H. racemosus subsp. duriusculus (Greene) Hall. He cited only 
two other collections under this subspecies, both from eastern 
Oregon. These differ from the Portola material in lacking the 
dense glandular exudate which makes the latter glisten, and in 
having broader, lance-oblong, sharply acute, more definitely seri- 
ated and imbricated and wider hyaline-margined involucral 
bracts. These characters, together with the appreciable geo- 
graphic gap between Malheur County, Oregon, and Plumas 
County, California, set off obviously distinct subspecies. The 
relationship of subsp. lucidus with the other subspecies of the com- 
plex is less close. 

Haprxioparpus Eximius Hall, Univ. Calif. Publ. Bot. 6: 170. 
10Gb. 

This species may now well be broken up into two very dis- 
tinct geographic subspecies following intensive botanical explora- 
tion of the crest and eastern flank of the Sierra Nevada in recent 
years by the men making the Vegetation Type Map Survey of 
the United States Forest Service, by Frank W. Peirson of 
Altadena, by the Carnegie Institution of Washington, and others. 
No colonies of this species have been found between Eldorado 
County and Inyo County as Hall expected there might be when 
he pointed out the significant morphological differences that 
separate the Inyo County material from that in the mountains 
about Lake Tahoe (Carnegie Inst. Wash. Publ. 389, p. 182, 1928). 
These differences may be brought out as follows: 

Involucres 7.5-10 mm. high, 12-15 mm. wide (pressed), 
shorter than the disk-flowers, the outer bracts spat- 
ulate-oblong to oblong-obovate, rounded or obtuse, 
mucronate (the outermost bracts foliose) ; disk-co- 
rolla 6-7 mm. long, equalled by the pappus; lower 
cauline leaves 7—Lb mmm aWwide, 4,545.00, 42. ee la. H. eximius 

subsp. typicus 
Involucres 14-18 mm. high, 20-30 mm. wide (pressed), 

equaling the disk-flowers, the outer bracts lanceo- 
late or lance-oblong, obtuse or acute, (the outer- 
most bracts foliose); disk-corolla 9-10 mm. long, 
one fourth longer than the pappus; lower cauline 
leaves 10-25 mame wide*2).2..52. 48. ee ee lb. H. eximius 

subsp. Peirsonit 

la. Haprtopappus ExIMIus subsp. typicus nom. nov. 
Haplopappus eximius Hall, loc. cit. 
Tonestus eximius Nels. & Macbr. Bot. Gaz. 65: 70. 1918. 
High mountains in the region of Lake Tahoe, from southern 

Washoe County, Nevada, to Eldorado County, California. Type 
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locality: crevices of granitic rocks at an altitude of 2680 meters 
on a peak 1 kilometer south-southwest of Angora Peak, El Dorado 
County, California. 

Nevapa. Washoe County: Broncho Creek, Kennedy 1563 
(RM). Catirornia. Lake Tahoe, summer 1928, Vortriede 
(CAS). Eldorado County: peak south-southwest of Angora 
Peak, July 1910, Geo. R. Hall (C, type; isotypes, C, GH, US); 
Ralston Peak, July 30, 1910, Geo. R. Hall (B, C, CI, Cop, G, GH, 
K, Po, SU); Geis 18 (C), Smiley 417 (GH); Star Lake, July 24, 
1918, Evans (C). 

1b. Hapitopappus Eximius subsp. Peirsonii subsp. nov. Maiori- 
bus; foliis inferioribus 10-25 mm. latis; involucro 14-18 mm. alto, 
20-30 mm. lato, squamis exterioribus e lanceolatis usque ad ob- 
longis acutis vel obtusis; disci corollis 9-10 mm. longis, quam 
pappi setis aliquanto longioribus. 

This subspecies is known only from high elevations along the 
eastern flank of the Sierra Nevada in Inyo County, California. 
It is named in honor of Frank W. Peirson, of Altadena, Cali- 
fornia, who for many years has made invaluable collections from 
some of the least known portions of the Sierra Nevada. 

Inyo County: Transverse Ridge, Upper Rock Creek Lake 
Basin, northwestern corner of Inyo County, 3380 meters (11,100 
feet) altitude, Aug. 5, 1933, Frank W. Peirson (C, type; isotype, 
SU); Long Lake, Upper Rock Creek Lake Basin, 3260 meters, 
Peirson 9077 (CAS, CI); North Fork Bishop Creek, 3050 meters, 
Peirson 2517 (C) ; Taboose Pass, 3280 meters, Aug. 18, 1921, Peir- 
son (C); Sawmill Pass, 2950 meters, Peirson 1404 (C). 

Carnegie Institution of Washington, 
Division of Plant Biology, 

Stanford University, California 
November 30, 1939. 

THE IDENTITY OF MADIA DISSITIFLORA (NUTT.) 

TORR. & GRAY 

Davw D. Kecx 

Madia gracilis (Smith) comb. nov. 
Sclerocarpus gracilis Smith, in Rees’ Cycl. 33: Sclerocarpus, sp. 

2, 1819. | 
Madorella dissitiflora Nutt., Trans. Amer. Phil. Soc. ser. 2, 7: 

887. 1841. 

Madia dissitifora Torr. & Gray, Fl. N. Amer. 2: 405, 1843. 
Madia sativa var. dissitiflora Gray, Proc. Amer. Acad. 9: 189. 

1874. 

Madia sativa subsp. dissitiflora Keck, MaproNo 3: 4. 19385. 
Since the publication of Madia sativa subsp. dissitiflora in 19385, 

we have learned through additional garden experiments that the 
unit should stand as a distinct species. 
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Until the present time authors have questioningly placed 
Sclerocarpus gracilis Smith under the synonymy of Madia exigua 
(Smith) Gray, because the brief original description left doubt 
as to just what plant was meant, and the type has not previously 
been consulted by those working on Madia. While consulting the 
material of Madiinae deposited at the Royal Botanic Gardens, 
Kew, in 19386, Dr. Jens Clausen discovered an undoubted isotype 
of Sclerocarpus gracilis. It proved to be the slender form of the 
species which has passed for almost a century as Madia dissitiflora. 
With this information as a guide, I asked Dr. I. L. Wiggins, 
when he went to England in 1987, to look for the actual type of - 
the species in Sir James Edward Smith’s herbarium, filed with 
The Linnean Society of London. Dr. Wiggins was successful in 
finding the types of both Sclerocarpus gracilis and S. exiguus, and 
I am very grateful to him for giving us notes upon the specimens 
and for arranging to have the types photographed. 

The type specimen of 8S. gracilis is labeled: ““West coast of 
North America. Mr. Menzies. 1803. Sclerocarpus—nov. sp. 
Menzs. gracilis.” The date given is erroneous, for Menzies 
returned to England from the west coast of America for the last 
time in 1795. Thus the slight clue as to where the specimen was 
collected that a correct date might have afforded is lost. We are 
only safe in assuming that the plant (from its condition probably 
collected in late spring or early summer) was taken along the 
coast somewhere between Nootka Sound, Vancouver Island, and 
Trinidad, Humboldt County, California. Menzies apparently col- 
lected no farther inland than Fort Vancouver, on the Columbia. 
His visits to the central California coast were at the wrong sea- 
sons to collect either of these Madiae. 

The present note is given to authenticate properly a necessary 
name change in one of the most common tarweeds—a name that 
has already appeared in print and for which there is additional 
need. 

Carnegie Institution of Washington, 
Division of Plant Biology, 

Stanford University, California, 
November 30, 1939. 

REVIEWS 

Flora Taxonomica Meaicana. By Proressor C. Conzarti. Pp. 
1-67. Oaxaca de Juarez. Mexico. 1989. Price $1.00 (five 
pesos), obtainable from the author, 2a de Gomez Farias, 3 Oaxaca 
de Juarez, Oaxaca, Mexico. 

Volume I, containing introductions and keys to the families of 
vascular plants (part 1), and the Pteridophyta (part 2) is pub- 
lished in 1989; and for sale by the author. The edition is of but 
300 copies. Seven more volumes, carrying the work through 
Umbelliferae, are ready for publication. It is recalled that Con- 
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zatti and Smith published a similar work in 1895 covering a large 
part of the Sympetalae. 

In this volume, Polypodium oaxacanum Conzatti (p. 94) is de- 
scribed, in Spanish, as a new species. So also are Goniophlebium 
stramineum Und. (p. 105), Ophioglossum Pringlet Und. (p. 141), 
and Dryopteris Maxoni Und. (p. 19), described from specimens 
bearing these names in the author’s herbarium; the last is really 
D. Maxoni Und. and C. Chr., with a different type. Notholaena 
brachypoda Maxon (jp. 72) also appears for the first time with a 
description. 

New combinations are: Phlebodium astrolepis (Liebmann), p. 
100; P. polylepis (Roem.), p. 101; P. erythrolepis (Weatherby), 
p- 101; P. Conzatti (Weatherby), p. 101; Goniophlebium laevigatum 
(Cav.), p. 103; G. fraternum (Cham. y. Schl.), p. 104; G. Collinsii 
(Maxon), p. 106; G. Rosei (Maxon), p. 107; Phymatodes angusta 
(Mett.), p. 109 (this error traces back through Rovirosa to 
Hooker; this is the type species of Pleopeltis); P. Palmeri 
(Maxon), p. 109; Dicranopteris pubescens (H. B. K.), p. 129. 
Poecilopteris repanda (Bl.) Presl is reported from Oaxaca on the 
author’s identification. 

The author has, and has used diligently, the publications of 
Maxon and Weatherby. For older records, he seems to have been 
dependent upon Rovirosa (based in turn on Synopsis Filicum) ; 
directly upon the Synopsis Filicum of 1873; and upon Moore’s 
Index of 1857-60. Except where Maxon’s work has guided him 
in modern practice, his genera are Moore’s. As just one result of 
the use of these most divergent guides, Pteridium caudatum (L.) 
Maxon appears under Pteridium, but Pteris aquilina and P. lacini- 
ata,—type species respectively of Pteridium and Lonchitis (and 
Anisosorus ) —are included in Pteris. 

Professor Conzatti’s ambition to assemble and arrange in one 
work the widely scattered publications on the rich flora of Mex- 
ico, and to present this in the language of Mexico for Mexican 
use is merely appreciative of an urgent need. He brings to it a 
long half-century of devotion. His style is a happy combination 
of scientific brevity and literary ease. It is no less than a tragedy 
that his resources and facilities are incommensurate with his 
industry and zeal.—E. B. Coprevanp. 

Plants of Crater Lake National Park. By Eumer I. ApPLeGate. 
The American Midland Naturalist. Vol. 22, No. 2, pp. 225-314, 
3 plates. 1939. Price fifty cents, prepaid; a few copies obtain- 
able from Dr. Theodor Just, Editor, The American Midland 
Naturalist, University of Notre Dame, Notre Dame, Indiana. 

Mr. Applegate has successfully brought to publication a com- 
prehensive account of a flora with which he has been closely con- 
cerned for more than four decades. Crater Lake National Park, 
once an area of intensive volcanic activity, lies athwart the main 
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axis of the Cascade Range in southern Oregon. Its one hundred 
square miles embrace coniferous forests, moist meadows, timber- 
line conditions, pumice “deserts,” sheltered canyon bottoms and 
the precipitous rocky cliffs of the Rim. Species characteristic of 
the Transition, Canadian and Hudsonian life zones all occur 
within its limits, and the thousand-foot walls of the caldera in 
which Crater Lake lies, present remarkable instances of zonal 
nonconformity. 

Because of the position of the area and its diverse habitats, 
migration lanes have been open from the Columbia plateau, the 
humid region to the west of the Cascades, and the ancient Kla- 
math-Siskiyou mountain mass lying to the south. The catalogue 
includes a total of some 570 species and subspecific entities from 
within the boundaries of the park, of which about a dozen are 
thought to be endemic. The list is based primarily upon the 
author’s own collections. Of these, one set is preserved in the 
Dudley Herbarium of Stanford University, where it will be per- 
manently available for consultation; a second set is to be housed 
at Crater Lake. 

The introductory portion of the paper includes a brief eco-— 
logical description of the park, some interesting notes on the 
author’s explorations of its flora and a partial bibliography of 
pertinent writings. The taxonomic account is equipped with com- 
plete but non-technical keys throughout. Each entity (with the 
exception of the species of Carez) is provided with a few descrip- 
tive phrases, to facilitate identification, and full details regarding 
its known localities of occurrence and characteristic habitats. 

The author’s taxonomic treatment is predominantly conserva- 
tive, and simple trinomials have been employed to avoid the 
necessity of either admitting subspecies in some genera and varie- 
ties in others, or else of making extensive changes in status to 
achieve uniformity. The determinations of specialists have af- 
forded some guide posts for the recognition of species in difficult 
groups, but the paper is entirely Mr. Applegate’s own work. He 
suggests that some name-alterations may be necessary, a prophecy 
the future will probably confirm, since even one tautonym has 
slipped into the catalogue. 

The writer has not only given an excellent account of the 
interesting flora of the southern Cascade Range, but has simul- 
taneously provided his native state with its most complete local 
flora.—L. Constance. 

Keys to the Phyla of Organisms, including Keys to the Orders of 
the Plant Kingdom. By Frep A. Barkury. Privately published by 
the author, and for sale by the Associated Students’ Store, Mon- 
tana State University, Missoula, Montana. Pp. 1-39. Novem- 
ber, 19389. $.75. 

The keys in this publication are especially designed to aid 
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the student of plant morphology, and from the manner in which 
they have been compiled they should admirably serve the pur- 
pose. The first key, to the phyla of organisms, orients the stu- 
dent as to the organization of the living world, with its four king- 
doms (following recent proposals of Dr. Herbert Copeland), 
eleven divisions, and forty-six phyla. There follow twenty pages 
of keys to the orders of the various plant phyla. The author 
states that these keys were assembled especially from the writ- 
ings of C. E. Bessey and J. H. Schaffner, but the attempt was 
made to reflect the views of other authorities. The appended 
glossary and selected bibliography add much to the utility of the 
work, which has been attractively printed on rag paper with the 
pages broader than high to facilitate the presentation of the 
dichotomous keys. This utilitarian compilation deserves a wide 
popularity among botanists.—D. D. Kercx. 

An Illustrated Manual of California Shrubs. By Howarp E. 
McMinn. Pp. 1—-689,175 figs. J. W.Stacey, Inc. San Francisco. 
1989. $5.00. 

The prominent place occupied by the shrub in the vegetation 
of California, throughout the broad expanses of chaparral, the 
brush associations of the forest floor, the gullies and the sea 
coast, makes it especially appropriate that this body of plants 
should receive such an excellent treatment at the hands of one 
who may well be called a specialist in this type of plant cover. 
Shrubs comprise about twenty per cent of the seed plants of this 
area and are so grouped into characteristic associations as to 
render them a well-defined unit of the flora. It is not to be ex- 
pected that any author can delimit, to the satisfaction of all, the 
concept of what constitutes a shrub. Such delimitation must be, 
by its very nature, somewhat arbitrary. The present work in- 
cludes all those forms “classified as woody perennials and semi- 
woody plants except trees and the succulent-stemmed plants of 
the Cactus Family. About eight hundred species and two hun- 
dred varieties of native shrubs, woody vines, subshrubs, woody 
cushion plants and halfshrubs have been recognized.”’ 

The introduction contains a brief statement on the naming of 
plants, the phylogenetic and ecological bases for classification, a 
discussion and classification of the shrub areas of California and 
a concise survey of the gross morphology of seed plants. In the 
classification of shrub types in the area concerned the following 
categories are admitted: desert shrub, Great Basin sagebrush, 
deciduous shrub, chaparral; all of which are termed “‘forma- 
tions.” The alpine and subalpine shrubs are treated under the 
heading, “‘the lesser shrub areas.” 

There are two separate keys, one to the genera, the other to 
the families. It is unusual to find the key to genera preceding 
the key to families; such an arrangement renders the latter key 
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somewhat superfluous. All the keys are carefully prepared, 
based on obvious rather than technical characters, and have been 
thoroughly tested. They are, therefore, eminently practical and 
easy to use. The descriptions are unusually full and complete 
and are provided with valuable supplementary information on 
biology, use and range. The work is profusely illustrated with 
pen drawings and photographs. Most of the drawings are from 
the skillful pen of Emily Patterson Thompson. The design on 
the cover is the fruit of Crossosoma californicum. 

The family name at the top of each page would have been 
much more useful than the running head “Angiospermae.” As 
it is, the running head does not assist one in gaining familiarity 
with the organization of the book. In the interest of consistency, 
the only subspecific category recognized is the variety. Such a 
policy calls for nomenclatorial changes that assume the terms 
“variety” and “subspecies” to be synonymous. It is conceivable 
that taxonomic concepts may be such as to render these terms 
synonymous in many cases, but the International Rules of Botani- 
cal Nomenclature definitely regard the variety as subordinate to 
the subspecies. The indiscriminate use of these two categories 
by many American botanists has made it very difficult for the 
writer of a general treatise, such as the one under consideration, 
to be consistent in the matter of usage. It would be very advan- 
tageous if the Rules would make specific mention favoring the 
use of simple trinomials for such a work as this, thus eliminating 
the necessity of designating the rank of each entity. In a very 
few cases, the names used are not in accordance with the Inter- 

national Rules, evidently due to oversight resulting from changes 
made in the rules during the time the work was being assembled. 

The closing twenty-five pages comprise a valuable section 
dealing with the use of native plants as ornamentals. This por- 
tion of the volume was prepared by Fred H. Shumacher, of the 
United States Forest Service. To a community that has suddenly 
awakened to the landscape values to be derived from the native 
flora, this chapter should serve a very useful purpose. A classi- 
fication has been prepared which is based upon landscape utility, 
and lists of plants are provided for each purpose. 

One cannot congratulate the author on so fine a book without 
also complimenting the printer for such an excellent example of 
the book printer’s art. The typography is remarkably fine and 
the illustrations very clear. This beautifully prepared book will 
make a highly desirable addition to the libraries of professional 
botanists, but it will be no less sought after by those whose chief 
interest in plants springs from a love of cultivating them. Pro- 
fessor McMinn has been eminently successful in bridging the gap 
between the technical needs of the practising botanist and the 
interests and questions of the amateur plant student and gar- 
dener.—HeErBeErT L. Mason. 
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NOTES AND NEWS 

Mr. Louis F. Henderson of the University of Oregon, Eugene, 
has recently retired from active service. Mr. Henderson, a pio- 
neer botanist of the Pacific Northwest, had been Curator of the 
Herbarium since 1925. Previous to his connection with the Uni- 
versity of Oregon he was Professor of Botany at the University 
of Idaho, Moscow. 

The following recent appointments are of special interest to 
botanists of western North America: Dr. Norman Boke, Depart- 
ment of Botany, University of California, Berkeley; Dr. F. R. 
Fosberg, Bureau of Plant Industry, United States Department of 
Agriculture, Washington, D. C.; Dr. George Neville Jones, De- 
partment of Botany, University of Illinois, Urbana; Dr. Marion 
Ownbey, State College of Washington, Pullman; Dr. Louis 
Wheeler, University of Missouri, Columbia. 

The veteran collector and student of Philippine plants, A. D. E. 
Elmer, has just published article 136, continuing Volume X of his 
“Leaflets of Philippine Botany,” pages 3673 to 3810. This “arti- 
cle” or number contains very full descriptions in English of 103 
new species of flowering plants. The author announced in 1937 
that the publication will close with Volume X. It represents 
thirty-five years of hard and efficient work under difficulties not 
likely to be appreciated by any who have not tried to work under 
similar conditions. The plants and the publication may be ob- 
tained from the author, Manila, Philippine Islands. The most 
complete set of his plants is understood to be in Dudley Her- 
barium, Stanford University.—E. B. CopreLanp. 

PROCEEDINGS OF THE CALIFORNIA BOTANICAL 

SOCIETY 

January 19,1939. Meeting, Room 2093, Life Sciences Build- 
ing, University of California, Berkeley, at 8:15 p.m. The Presi- 
dent, Professor H. E. McMinn, occupied the chair. The follow- 
ing officers were elected and installed: President, Professor H. E. 
McMinn; First Vice-President, Dr. Ira L. Wiggins; Second Vice- 
President, Dr. Carl B. Wolf; Treasurer, Dr. David D. Keck; 

Secretary, Dr. Lincoln Constance. Professor William W. Mackie, 
of the California Agricultural Experiment Station, gave an illus- 
trated address on “The Origin of the Lima Bean.” The trans- 
mission of the culture of lima beans was traced throughout north- 
ern South America, Central America, the West Indies, Mexico 
and the southern United States, probably from the vicinity of 
Rerw: 

February 16,1939. Meeting, Administration Building of the 
Regional Park Service, Lake Temescal, Oakland, at 8:00 p. m. 
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The President, Professor H. E. McMinn, occupied the chair. Mr. 
Elbert Vail, Manager of the East Bay parks, spoke to the Society 
on the origin, development and future plans of the East Bay park 
system. Professor McMinn and Mr. A. E. Wieslander led an 
informal discussion of the general subject of “chaparral,” illus- 
trated with numerous specimens of Californian shrubs, particu- 
larly of Ceanothus and Arctostaphylos. 

March 23, 1939. Annual Dinner, Mary Morse Hall, Mills 
College, Oakland, at 6:30 p.m. The President, Professor H. E. 
McMinn, presided. The Society was welcomed to the campus by 
Dr. Aurelia Reinhardt, President of Mills College. President 
McMinn responded on behalf of the assembled botanists. Dr. 
Robert C. Miller, President of the California Academy of Sci- 
ences, briefly introduced the main speaker. The address was 
given by Miss Alice Eastwood, Curator of Botany, California 
Academy of Sciences, San Francisco, on, “The Place of the Cali- 
fornia Academy of Sciences in the History of Western Botany.” 
The fascinating reminiscences of Bolander, Brewer, Behr, Kel- 
logg, Harkness, the Brandegees, and others, were illustrated by 
their portraits and by early pictures of the Academy. An excel- 
lent display of native and cultivated plants was on view in a room 
adjoining the lobby after the conclusion of the dinner. 

October 19,1939. Meeting, 2093 Life Sciences Building, Uni- 
versity of California, Berkeley, at 8:15 p.m. The President, 
Professor H. E. McMinn, occupied the chair. Mr. E. K. Balls, 
botanical collector for the Royal Botanic Gardens, Kew, England, 
spoke on, “Plant Collecting in the Near East.” The account of 
his extensive botanical travels in Turkey, Greece, Persia and 
Morocco was illustrated with exceptionally fine lantern slides. 

November 80, 1939. Meeting, 2093 Life Sciences Building, 
University of California, Berkeley, at 8:15 p.m. The President, 
Professor H. E. McMinn, occupied the chair. Professor E. B. 
Babcock, chairman of the nominating committee, submitted the 
names of the following candidates for officers of the Society: 
President, Dr. Ira L. Wiggins; First Vice-President, Dr. G. Led- 
yard Stebbins, Jr.; Second Vice-President, Dr, Carl Epling; Trea- 
surer, Dr. David D. Keck; Secretary, Dr. Lincoln Constance. A 
motion, made and seconded to accept the report of the nomi- 
nating committee and to close the nominations, was passed unani- 
mously. Dr. Kenneth F. Baker, Division of Plant Pathology, 
University of California, Berkeley, spoke on, “Exploring for Wild 
Pineapples in Eastern South America.” The lecture, beautifully 
illustrated with kodachrome slides, dealt with the wild pineapples 
and with the place of origin of the cultivated types. The region 
particularly concerned, southwestern Brazil and Paraguay, was 
admirably depicted.—L. Constancez, Secretary. 
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SOME ABNORMAL INFLORESCENCES 

A. M. JoHNSON 

CERATONIA Sitigua L. 

The carob or St. John’s bread, Ceratonia Siliqua L., is a com- 
mon ornamental in southern California. It is indigenous to the 
Mediterranean region, where it may grow to a height of fifty feet. 
Normally, the flowers are polygamo-dioecious and are borne in 
racemes. Petals are wanting. At the base of the gynoecium is 
a prominent gland (pl. 15, B, gl). The carpels, as they grow to 
maturity, become more or less strongly curved. 

The abnormal inflorescences here to be described were found 
in November, 1934, by my colleague, Dr. Carl Epling, who kindly 
turned them over to me for study. There were nine inflores- 
cences, all of them carpellate. One of the peculiar features of 
these inflorescences (except one) was that the gynoecium of the 
terminal (uppermost) flower consisted of more than one carpel— 
the number of carpels ranging from two to four. A four-carpel- 
late gynoecium was present in two instances; in five instances the 
gynoecium was three-carpellate, and in one instance, two-carpel- 
late (pl. 15, A, B). 

The remaining inflorescence differed markedly from those 
above mentioned in that the gynoecium of the terminal flower 
was replaced by an elongate axis bearing sixteen carpels, the four 
lowest of which formed a basal whorl, while the other twelve 
were spirally arranged along the axis (pl. 15, E). The four basal 
carpels were adnate by their stipes (gynophores) to this (cen- 
tral) axis. Between the four terminal carpels there were two 
minute rudimentary ones (pl. 15, F). Although these carpel 
rudiments appear to be apical in relation to the axis, it is proba- 
bly correct to assume that they are morphologically lateral, as 
are the other carpels on the axis. 

In outward appearance this carpel-bearing axis bore a marked 
resemblance to a normal inflorescence. However, none of the 
twelve spirally arranged carpels showed any indication of arising 
from an individual stipe—that is, they were all sessile. The only 
indication of such a stipe was below the basal whorl of four car- 
pels. Nor was there any indication of the presence of the gland 
so characteristic of normal flowers. These distinctions will be 
seen clearly in the accompanying figures. Aside from these de- 
tails and the fact that these carpels were smaller and that some 
of them were not completely closed (pl. 15, G, H, J) they had 
the appearance of normal carpels. 

The illustrations (pl. 15, B, C, D, G, I, J) show that the com- 
mon stipe varied somewhat in length: in figures C, D, and G it is 
relatively long; in B, I, and J it is shorter. Thus the situation 
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under discussion (pl. 15, E) may be regarded as an exaggerated 
state of figure G, for example—indeed, the presence of the rudi- 
mentary carpels at the summit of G suggests that had the devel- 
opment proceeded further there might have resulted a state com- 
parable to that at E. The same argument applies to the other 
similar cases illustrated (pl. 15, I, J). 

It seems obvious, therefore, that we have here not a prolifer- 
ation, so to say, of the primary inflorescence, but rather a pluri- 
carpellate (pleiomerous) condition of the gynoecium of the ter- 
minal (but not morphologically apical) flower, in which the com- 
mon stipe or gynophore of the several carpels has developed as 
an elongate axis, making the whole appear as though it were a 
secondary inflorescence. 

Rudimentary “apical” carpels were found in a few instances, 
but not all on the same inflorescence. Two of these instances are 
figured (pl. 15, G, H, J). For comparison with the abnormal 
states the terminal portion of a normal inflorescence is figured 
(pl. 15, K). Here the carpels of three normal flowers are shown. 
The difference between this state and that of the abnormal ones 
is striking. 

QUERCUS AGRIFOLIA NEE 

The inflorescences of the coast live oak, Quercus agrifolia Neé, 
were borne on the lower portion of a shoot of the season (pl. 16, 
A, a, b, c). There were three inflorescences, the lowest, and 
shortest (a), consisted of nine flowers, of which the second and 
the two terminal ones had been broken off; the second and long- 
est inflorescence (b) bore eleven flowers; the third and next 
longest (c) bore nine flowers. In all three inflorescences, as will 
be seen from the figures, the flowers were grouped in pairs, the 
pairs more or less closely approximate along the upper portion 
of the inflorescence, while the few lower flowers were solitary and 
more or less remote. 

The morphological nature of the flowers of the three inflores- 
cences is schematically represented in text figure 1. As will be 

EXPLANATION OF THE Ficurrs. Puate 15. 

Puate 15. CrraToNiaA SILIQUA: APICAL PORTION OF SIX INFLORESCENCES. A, 
terminal gynoecium of 2 distinct carpels arising from same stipe (gynophore),. 
gl, gland. B, terminal carpels of A enlarged. C, terminal 3-carpellate gynoe- 
cium. D, terminal carpels of C enlarged; carpel a separate from carpels b and 
c except at base of common stipe. E, gynoecium of terminal flower replaced 
by elongated axis bearing 16 carpels, the 4 lowest whorled, 12 above spirally 
arranged. fF, apical carpels of E with 2 rudimentary carpels between them. 
G, terminal 4-carpellate gynoecium arising from a common stipe: c, calyx, br, 
minute bracts, vw, smallest carpel, open at base exposing an ovule. H, carpel 
x of G; ov, exposed ovule, n, rudimentary carpels. I, terminal gynoecium of 3. 
carpels arising from a common stipe. J, opposite side of terminal gynoecium 
of I showing smallest carpel open at base exposing an ovule and 2 rudimentary 
carpels in front of ovule. K, normal inflorescence showing 3 normal carpels. 
developed from 3 flowers. 



1940] JOHNSON: ABNORMAL INFLORESCENCES i79 

Puate 15. CERATONIA SILIQUA: APICAL PORTION OF SIX INFLORESCENCES. 
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Fic. 1. Quercus agrifolia Neé. Diagrammatic representation of inflores- 

cences a, b, c (pl. 15, A). Carpellate and bisexual flowers are designated by 
conventional symbols. 

seen from the first diagram (a) two of the lower flowers (1, 3) 
were carpellate, while the four next above (4, 5, 6, 7) were bisex- 
ual; the missing flowers are represented by the numerals 2, 8, and 
9. In the next and longest inflorescence (b) all but four of the 
eleven flowers were bisexual, the four exceptions (7, 9, 10, 11) 
being carpellate. In the third inflorescence (c) only a single 
flower, the lowermost of the nine, was bisexual, all the others 
being carpellate. 
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In text figure 2 are shown the floral diagrams of the seven 
bisexual flowers (1, 2, 3, 4, 5, 6, 8) of inflorescence b. These 
empirical diagrams show the orientation of the styles (shaded 
black) in relation to the stamens and the perianth segments. In 
these as in all the other flowers examined (pl. 16) it will be seen 
that there is a marked variation in the number of stamens and of 
styles present. Certain modifications of the individual organs 
will also be noted. The number of normal styles ranged from 
two to four. In flower 3 (text fig. 2) one of the stamens (shown 
at the left in the diagram) was a mere rudiment; in flowers 4 and 
6 one of the styles was staminodial along one side, and each bore 
an anther; in flower 8 only a single stamen was present, along 
with four styles; in one of the two stamens in flower 5 one of the 
anther sacs was rudimentary. 

Fic. 2. Quercus agrifolia Neé. Empirical diagrams of flowers 1, 2, 3, 4, 
5, 6, 8, inflorescence b. 

Some rather pronounced variations and modifications were 
found in the flowers of inflorescence a. The floral diagrams 
(styles shaded black) of five of these flowers are figured (pl. 16, 
J,K,L,M). Asin flowers 4 and 6 of inflorescence b we find here 
also, in the lowermost flower, a half-staminodial style bearing an 
anther on the modified side (pl. 16, J). This anther-bearing 
style and two of the other styles present differed from the nor- 
mal fourth style in being very slender, yet of the same length 
as the normal style. Besides these peculiarities there was pres- 
ent, closely approximate to the base of the anther-bearing style, 
a minute rudimentary organ which, from its appearance, could be 
interpreted as a fifth style (pl. 16, E, z). The anther sacs of the 
adjacent staminodial styles were of unequal size, elongate, and 
pointed at the ends (pl. 16, F). In the fourth flower of this in- 
florescence (a) four normal stamens were present, along with 
three dissimilar styles—one normal, the other two very slender and 
with somewhat abnormal stigmas (pl. 16, G, K) ; the stamens were 
all normal. In the fifth flower there were five normal stamens 
and three abnormal styles which were more or less coalescent 
basally. The sixth flower showed one normal stamen, one stamen 
with a normal anther but with a short modified filament which 
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was coalescent basally with the base of the adjacent style, and be- 
sides these a smaller stamen with an abnormal anther, and one 
rudimentary stamen (r). Two of the three styles in this flower 
were very stout and strongly bent at the middle, the larger of the 
two otherwise having a normal appearance; the third style was 
minute and abnormal. All three styles were coalescent at the 
base (pl. 16, I, M). Stout styles of the geniculate shape just. 
mentioned were found in a few other flowers as well. In the 
seventh flower there were two normal stamens and three appar- 
ently normal styles which were coalescent at the base (pl. 16, N). 

In inflorescence c the lowermost flower (1) appeared to be 
normal in every respect. This was the only flower of the entire 
lot from the three inflorescences which did not show any detect- 
able abnormality in the organs present. 

A strongly geniculate condition was found in the three styles 
of the third flower on inflorescence b, except that in this case the 

styles were more slender and, as far as could be discerned, all 
were normal (pl. 16, C, D). 

As will be seen from the floral diagrams in plate 16 and in 
text figure 2, the orientation of the floral organs in relation to the 
median and the transverse planes of the flowers is very erratic. 
In the normal flower (1) of inflorescence c (pl. 16, B) three sta- 
mens are situated anteriorly, the middle one of which lies in the 
median plane opposite a posterior median style. The reverse of 
this situation is seen in the fourth flower of inflorescence a: two 
of the three styles lie posteriorly in a transverse plane, while the 
third style lies anteriorly in the median plane (pl. 16, K). A 
similar situation obtains in flower 3 of inflorescence b (text fig. 
2). <A fairly evenly whorled arrangement of the stamens and 
styles was found in a number of instances (pl. 16, J; text fig. 2, 
flowers 1, 2, 5,8). As regards the ovaries these appeared to be 
as well developed as in normal carpellate flowers (pl. 16, B, C. 
DE): 

In retrospect it will be noted that in the three inflorescences 
the majority of the flowers (present) of inflorescence a were bi- 
sexual, or in the ratio of four to two; in inflorescence b the ratio 
was seven to four; in ¢ it was one to eight. In other words the 
total number of bisexual flowers in proportion to unisexual (car- 
pellate) flowers was twelve to thirteen—that is, a nearly equal 
distribution. No staminate flowers were found. In only one 
flower (bisexual) were the organs present normal in every re- 
spect. Three flowers had modified (staminodial) styles bearing 

EXPLANATION OF THE Ficures. Prats 16 (continued from page 183). 

I, flower 6, anterior view, showing two strongly geniculate styles and a third 
rudimentary style immediately to the left; p, perianth; ¢, stamens; r, rudi- 
mentary stamen. J-—N, empirical diagrams of flowers in inflorescence a (in L, 
M and N coalescence of styles is indicated by black lines): J, flower 1 (see also 
E). K, flower 4. L, flower 5. M, flower 6, styles coalesced with a stamen (see 
also I). N, flower 7. 
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Piate 16. ABNORMAL INFLORESCENCES OF QuvueERCUS aAGRIFOLIA Ner. A, 
shoot: a, b, c, abnormal inflorescences; d, growth of previous season. B, flower 
1, inflorescence c: showing three styles and five stamens (three in full view) ; 
br, basal bract folded back; p, perianth. C, flower 3, inflorescence 6b, adaxial 
side with perianth removed: br, minute bracts; p, base of the removed perianth; 
s, styles; f, filament of a second stamen—at its left a stamen with one anther-sac 
abnormal. D, flower 3, inflorescence 6, showing strongly geniculate styles. 
E-I, detail of flowers from inflorescence a: E, flower 1, normal style (at left) ; 
two filamentous abnormal styles; s, filamentous abnormal staminodial style 
bearing abnormal anther a on one side; 2, rudimentary style. F, dorsal aspect 
of the anther-bearing style in E, showing the abnormal and unequal anther sacs. 
G, flower 4, anterior view, showing three dissimilar styles and three of the four 
stamens; p, perianth. H, one of stamens shown in G. (Continued on page 182.) 
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an anther on the staminodial side. The stamens present ranged 
in number from one to five and the styles from two to four. In 
no case were the perianth segments modified in any way. 

Department of Botany, 
University of California at Los Angeles, 

March, 1937. 

CYTOPHYLETIC ANALYSIS OF CERTAIN ANNUAL AND 
BIENNIAL CRASSULACEAE 

J.T. Batpwin, JR. 

An attempt is here made to analyze from a cytophyletic view- 
point the relationship existent among several annual and biennial 
Crassulaceae, a family predominantly perennial. Such an analy- 
sis necessarily passes from fact to hypothesis, but the analysis 
should be made. Observations isolated have restricted meaning; 
from them integrated, hypotheses may be formulated and, with 
the accumulation of evidence, may be re-examined and tested. 

The systematic history of certain of the species considered is 
a record of many taxonomic maneuvers. That history is re- 
viewed. Each different taxonomic concept of a plant should be 
indicative of that plant’s affinities. The plants treated here will 
doubtless be subjected to other changes in nomenclature. And 
that is as it should be. “There is no finality in taxonomy” (L. H. 
Bailey). 

Srpum PusILLUM MiIcHx. 

Michaux (20, 1803) described as Sedum pusillum, a small, 
octandrous, white-flowered plant from Flat-rock, North Carolina. 
Pursh (22, 1814), apparently confusing Michaux’s species with 
the plant later designated S. Nevii Gray, reported S. pusillum to 
be perennial and to occur in Virginia ‘‘on the east banks of the 
Shanadoah River.” Nuttall (21, pp. 110, 293, 1818) included 
S. pusillum as a synonym of his Tillaea ? cymosa and (21, p. 293) 
made both Tillaea ? cymosa and Sedum pusillum synonymous with 
Diamorpha pusilla. Gray (17, 1876) first recognized that Nuttall 
and subsequent writers had confounded two species and that 
Sedum pusillum and Diamorpha pusilla are distinct. Gray, in 1875, 
found them both in great abundance on Stone Mountain in 
Georgia; Canby had collected the two there in 1869 but had not 
differentiated between them. Rose (24, 1905) established for 
Michaux’s species the monotypic genus Tetrorum; Berger (6, 
1930) and Fréderstrém (16, 1935) again referred the plant to 
Sedum. The species is known only from North Carolina and 
Georgia. As treated by Fréderstrém, the species has narrowly 
spurred leaves, 4- to 5-parted flowers with white or purple petals 
broad at the base, immature carpels suberect and broad-styled, 
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mature carpels horizontally spreading, tillaeoid, and very short- 
styled, and ovoid seed. 

Plants of Sedum pusillum were grown at Charlottesville, Vir- 
ginia, and at Ithaca, New York, from seed collected on Stone 
Mountain by Dr. Edgar T. Wherry. (The identity of each spe- 
cies investigated during the present study was checked by Dr. 
R. T. Clausen of the Bailey Hortorium.) The chromosomes were 
studied in smears of roots, leaves and anthers. The somatic 
smear method has been discussed by the present author (4, 19388). 
The 2n-number of the species is 8 (pl. 17, fig. 1), and the n-number 
is 4 (pl. 17, fig. 2, second metaphase; fig. 3, second anaphase). 
Each chromosome has a median or submedian constriction. The 
four pairs of chromosomes are distinguishable at somatic meta- 
phase (pl. 17, fig. 1). 

SEDUM STELLATUM L. 

Sedum stellatum, described by Linnaeus, is an annual of the 
Mediterranean region. Fréderstrém (15, 1932) characterized the 
species as having shortly petiolate leaves with obovate-orbiculate 
blades, 4- to 5-parted, purplish-red flowers with petals “free to 
the base” and with “mature carpels stellate, connate 1.5—2 mm., 
with a long and narrow gibbosity,’ and ovoid seed. Two lines of 
S. stellatum, B825 and C142, in cultivation at Cornell University 
have been examined cytologically. The species has a 2n-number 
of 10 (pl. 17, fig. 4) and an n-number of 5 (pl. 17, fig.5, first 
metaphase; fig. 6, first anaphase; fig. 7, second anaphase). The 
five pairs of chromosomes are distinguishable at somatic meta- 
phase (pl. 17, fig. 4). 

SepuMm NuTTALLIANUM Rar. 

Rafinesque, in 1832, established Sedum Nuttallianum for an 
annual plant distributed from Missouri and Arkansas to Texas. 
The species, as treated by Fréderstr6ém (16, 1935), has broadly 
spurred, oblong leaves, 5-parted, yellow, sessile flowers with 
“petals united with their broad bases” and with “carpels united 
1 mm., gibbous and stellate,” and ovoid, mammillate seed. Plants 
of S. Nuttallianum were collected near Georgetown, Texas, by Dr. 
Gordon B. Wolcott. The writer found those plants to have a 2n- 
number of 20 (pl. 17, fig. 8), an n-number of 10 (pl. 17, fig. 9, 
first metaphase). 

SEDUM ANNUUM L. 

Linnaeus described Sedum annuum. Berger (6, 19380) placed 
‘the species systematically adjacent to S. Nuttallianum. Sedum 
annuum is annual or, sometimes, by means of small, sterile shoots, 
perennial (Fréderstrém, 15, 1932); at Ithaca, New York, the spe- 
cies is seemingly perennial. It is distributed from “‘Caucasus 
through Asia Minor, Russia and Europe to Greenland.” The 
plant has bluntly spurred, “linear-oblong to obovate’ leaves, 
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5-parted, yellow to greenish-yellow, sessile flowers, “carpels stel- 
late in fruit, connate 0.7-1 mm.,” and ovoid seed. Bécher (7, 8, 
1938) reported an n-number of 11 for S. annuum as represented in 
Greenland. Three lines of the species have been investigated 
during the present study: V122 at The Blandy Experimental 
Farm, C105 and W221 at Cornell University. A somatic number 
of 22 chromosomes (pl. 17, fig. 10) and a gametic number of 11 
(pl. 17, fig. 11, first metaphase; fig. 12, second metaphase) -were 
determined. 

Dramorpua Nutt. 

Nuttall (21, 1818) founded Diamorpha, the name meaning 
“deformed or contrary formed” :—“‘in the structure of the cap- 
sule it entirely differs from every other plant in the Natural 
Order Sempervivae.” (The Crassulaceae were established in 
their true limits in 1789 by A. L. de Jussieu under the name 
Sempervivae, a name assigned by Linnaeus and Bernard de 
Jussieu to a more comprehensive group including the present 
Crassulaceae and several other families; the name Crassulaceae 
was given the family in 1805 by A. P. De Candolle.) De Can- 
dolle (11, 1828) placed Diamorpha, with Penthorum L., in the tribe 
Crassulaceae Anomalae. Torrey and Gray (28, 1840) made the 
tribe Diamorpheae for these two genera and gave the following — 
description of D. pusilla: ““Carpels 4, united below the middle, 
tapering into short styles, when old divergent above, not dehis- 
cent by either suture, but by the vertical separation of the dorsal 
portion (nearly half) of each carpel in a valvular manner... 
its remarkable dehiscence so analogous to that of Penthorum.” 

In distinguishing D. pusilla from Sedum pusillum, Gray (17, 
1876) wrote: “The Diamorpha, of barely half the size, and with 
proportionally wider leaves, has a dull purplish hue, extending 
more or less to the flowers; the sepals are distinct nearly to the 
base and narrower; the petals oval and obtuse; the ovaries and 
pods tapering from a broader base into a subulate style; the 
seeds round-oval; and the cruciform union of the pods at base 
and their peculiar dorsal valvular dehiscence, peculiar to the 
genus. .ts 2° 

Britton (10, 1905) made the combination Diamorpha cymosa 
(Nutt.), thus rendering D. pusilla synonymous; he designated as 
D. Smallii a plant of localized distribution in North’ Carolina. 
Fréderstrém (16, 1935) made the combinations Sedum cymosum 
(Nutt.) Froéd. var. Smallii (Britt.). The generic status of Dia- 
morpha is recognized here. The genus occurs from North Caro- 
lina and Tennessee to Georgia and Alabama. 

Cytological study has been made of Diamorpha cymosa (Nutt.) 
Britt., from Stone Mountain in Georgia (seed collected by Dr. 
Edgar T. Wherry), from Eight-Acre Rock, Bibb County, Ala- 
bama (seed and plants collected by Dr. A. V. Beatty), and from 
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Rocky Face Mountain, west of Statesville, North Carolina (plants 
collected by Dr. C. E. Raynal and sent to the writer by Dr. W. C. 
Coker). The species has a 2n-number of 18 (pl. 17, fig. 13) and 
an n-number of 9 (pl. 17, fig. 14, first metaphase; fig. 15, second 
metaphase ). 

SEDELLA Britt. anp RosE 

The genus Sedella, originally characterized by having flowers 
with yellow petals united at the base, ten stamens, one-seeded, 
oblong carpels, and erect seed, was established by Britton and 
Rose (9, 1903) for two Californian annuals first described as spe- 
cies of Sedum: Sedum pumilum Bentham (5, 1849) and Sedum 
Congdont Eastwood (12, 1898). Jepson (18, 1925) made the 
combination Sedella pumila (Benth.) Britt. and Rose var. Congdoni 
(Eastw.). Berger (6, 1930) restored these plants to Sedum as 
two species of section Sedella. Fréderstrém (16, 1935) made the 
combination Sedum pumilum Benth. var. Congdoni (EKastw.); he 
considered this to be the only species of the group Sedella. Shar- 
smith (26, 1936) resurrected the genus Sedella and published a 
third species, a Californian annual, S. pentandra. That writer has 
now described a second pentandrous species (27). 

At the request of Mrs. Sharsmith, Dr. Herbert L. Mason, of 
the University of California Herbarium, sent the writer, on Janu- 
ary 18, 1988, seeds from the following herbarium specimens: 
Sedella pentandra, Sulphur Creek, San Antonio Valley, Mount 
Hamilton Range, Santa Clara County, California, June 8, 1935, 
H. K. Sharsmith 3271; Sedella pumila, Napa, Napa County, Cali- 
fornia, May 31, 1935, H. L. Mason; Sedella Congdoni, Porterville, 
Tulare County, California, May 13, 1935, W. B. Richardson. By 
the end of May, 1988, plants from those seeds were in flower in 
the greenhouses of Cornell University. 2n-number of 18 for 
each of the species—S. pentandra (pl. 17, fig. 16), S. Congdoni 
(pl. 17, fig. 17), and S. pumila (pl. 17, fig. 18)—and an n-number 
of 9 for two of them—S. Congdoni (pl. 17, fig. 19, first metaphase ) 
and S. pumila (pl. 17, fig. 20, second metaphase )—were deter- 
mined. Each chromosome was observed at somatic metaphase to 
have a median to submedian constriction. Chromosome number 
and morphology, therefore, seem not to be differential characters 
for these species. 

Discuss1on 

The plants treated in this paper are representatives of sub- 
family Sedoideae and, with the exception of the Sedella species, 
have at some time been placed in close taxonomic association. 

Sedella and Diamorpha may be expressions of parallel tendencies 
in the evolution of the Crassulaceae. Both genera are non-per- 
ennial. Both afford evidence of an intimate relationship with 
members of subfamily Crassuloideae: some species of Sedella are 
pentandrous, and the chief distinguishing character of the Crassu- 
loideae is the presence of only a single whorl of stamens (Berger, 
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6, 19380); the carpels in Diamorpha (as in Sedum pusillum) are 
tillaeoid (Fréderstrém, 16, 1985), and Tillaea is an annual com- 
plex of the Crassuloideae. Moreover, Sedella and Diamorpha 
have a gametic number of 9, and this number is rare among those 
determined for the family; the other cases known for the family 
proper are a species of Rosularia Stapf and one of Cotyledon L., 
these being the only chromosomally studied members of the two 
genera. In the “Index Kewensis,” Rosularia is reduced to Umbili- 
cus DC., which in turn is largely included in Cotyledon; Berger 
(6, 1930) referred the first of these genera to the Sedoideae, the 
other two to the Cotyledonoideae. Then there is Penthorum 
sedoides L. .Rocén (28, 1928) reported the n-number of Asiatic 
and American plants of this species to be 8; the present writer, 
working with the species in Virginia, found a 2n-number of 18, 
n-number of 9. Since the gametic number of 9, unusual for the 
family, occurs in Penthorum and Diamorpha, it is perhaps phyleti- 
cally significant that, as mentioned above, De Candolle (11, 1828) 
and Torrey and Gray (28, 1840) placed these genera together as 
being peculiar. By other workers, Penthorum, variously con- 
ceived to include from one to three species, has been referred to 
the Crassulaceae (Schonland, 25, 1891), to the Saxifragaceae 
(Baillon, 2, 1872; Engler, 13, 1980), and to a family of its own, 
the Penthoraceae (van Tieghem, 29, 1899). Embryological 
studies indicate that the genus belongs in the Saxifragaceae but 
shows kinship with the Crassulaceae (Mauritzon, 19, 19383). 
Evidence given in the present instance would seem to favor the 
placement of the genus in the latter family. But the entire dis- 
cussion well illustrates that affinities among plants are both linear 
and interlinear, evolutionary trends being sometimes confluent, 
and that taxonomic categories are discrete with respect to cer- 
tain characters, continuous with respect to others. 

Sedum pusillum has a somatic chromosome number of 8, a 
gametic number of 4. These numbers are the lowest known for 
the Crassulaceae and are to be contrasted with a 2n-number of 
ca. 500, in a species of Kalanchéde L. (Baldwin, 4, 1988), as the 
highest. S. pusillum has tillaeoid carpels (Fréderstrém, 16, 1935), 

EXPLANATION OF THE Ficures, PuLate 17. 

Pirate 17. Curomosomes oF Certain CrassuLACEAE. Figs. 1-3, Sedum 
pusillum, 2n=8, n=4: fig. 1, somatic metaphase; fig. 2, second metaphase; fig. 
3, second anaphase. Figs. 4-7, Sedum stellatum, 2n=10, n=5: fig. 4, somatic 
metaphase; fig. 5, first metaphase; fig. 6, first anaphase; fig. 7, second ana- 
phase. Figs. 8-9, Sedum Nuttallianum, 2n=20, n=10: fig. 8, somatic meta- 
phase; fig. 9, first metaphase. Figs. 10-12, Sedum annuum, 2n=22, n=11: fig. 
10, somatic metaphase; fig. 11, first metaphase; fig. 12, second metaphase. 
Figs. 13-15, Diamorpha cymosa, 2n=18, n=9: fig. 13, somatic metaphase; fig. 
14, first metaphase; fig. 15, second metaphase. Figs. 16-20, Sedella, 2n=18, 
n=9: fig. 16, S. pentandra, somatic metaphase; fig. 17, S. Congdoni, somatic 
metaphase; fig. 18, S. pumila, somatic metaphase; fig. 19, S. Congdoni, first 
metaphase; fig. 20, S. pumila, second metaphase. Magnification: fig. 11 drawn 
x 4900, the other figures, x 3700, and reduced about three-fifths in reproduction. 
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Puiate 17. CHROMOSOMES OF CERTAIN CRASSULACEAE. 
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and the Tillaea-complex is considered to be primitive (Fréder- 
strom, 14, 19380; Berger, 6, 1930). The members of that complex 
cytologically investigated have somatic numbers of 16 (Baldwin, 
3, 1936). It is logical, therefore, to consider that 4 is the initial 
or one of the initial chromosome numbers of the family. 

Sedum stellatum has an n-number of 5. This species is usually 
associated with the Sedum hispanicum-complex of the genus, and. 
some representatives of that complex have n-numbers of 15 and 
20 (Baldwin, ms.). Froéderstrom (16, 1935) suggested that S. 
stellatum be compared with his group consisting of S. pusillum, 
S. Nuttallianum, and S. cymosum (Diamorpha cymosa): S. Nuttalli- 
anum has ‘an n-number of 10. Thus, there exists in Sedum a 

5-chromosome system, and this, like the 4-chromosome system, 
has at the lower extreme of its polyploid series non-perennial 
species. It is likely that one of these systems deviated from the 
other. So, also, it is reasonable that the Diamorpha and Sedella 
aggregates, with an n-number of 9, are the amphidiploid results 
of fusions between representatives of the 4- and 5-chromosome 
tendencies. This possibility is an additional basis for the treat- 
ment of Diamorpha and Sedella as entities of generic rank. 
Further, we may consider that the farther, temporally and physi- 
cally, the primitive developmental streams got from their locus. 
of bifurcation, the more dissimilar, in general, they became. And 
similarly: the more different was the result of each successive 
intermingling of those streams. If the products of such unions 
then underwent a doubling of chromosomes—became amphidip- 
loid, the immediate origin of “categories higher than a species” 
might be expected (Anderson 1, 1987). It is interesting, there- 
fore, that: Sedella and Diamorpha are often regarded as genera of 
questionable standing; Rosularia is placed at the periphery of the 
Sedoideae ; Cotyledon is the type of another subfamily; Penthorum 
is a genus of uncertain familial affinities, and all these groups, 
apparently constituting an evolutionary series of greater and 
greater morphologic diversity, have an n-number rare among 
those known for the Crassulaceae. Incidentally, the series sup- 
ports the view that in this family life-duration was primitively 
non-perennial. 

SUMMARY 

Cytotaxonomic data show that certain annual and biennial 
Crassulaceae may be referred, theoretically, to primitive 4- and 
5-chromosome systems and to an amphidiploid system originating 
from these: Sedum pusillum has 8 somatic, 4 gametic chromo- 
somes; S. stellatum, 10 and 5 respectively; S. Nuttallianum, 20 and 

10; Diamorpha cymosa, 18 and 9; Sedella pentandra, S. Congdoni, 
and S. pumila, 18 and 9. Sedum annuum, behaving sometimes as 

a perennial, has 22 somatic, 11 gametic chromosomes; this spe- 
cies has, on occasion, been placed systematically close to S. Nut- 
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tallianum. The 2n-number, 8, in S. pusillum is the lowest known 
for the family and contrasts with ca. 500 in a species of Kalanchoe. 

Diamorpha and Sedella are considered here to be “good” gen- 
era: their chromosome number appears to be unusual for the 
family, and that number is inferred to be the doubled product of 
the fusion between representatives of two different evolutionary 
streams. These genera and other Crassulaceae (a species each 
of Rosularia, Cotyledon, and Penthorum) with a known n-number 
of 9 apparently form a series of greater and greater morphologic 
diversity. Chromosome number and morphology seem not to be 
differential among Sedella species. 

Seemingly in the Crassulaceae the trend in life-duration has 
been from the annual or biennial to the perennial condition. 

. Relationships in this family are linear as well as interlinear, de- 
velopmental streams having been sometimes confluent, and the 
taxonomic categories of the family are sharply delimited with 
respect to certain characters, continuous with respect to others. 
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FURTHER NOTES ON THE GENUS SEDELLA 

Heten K. SuHarRsMITH 

A New SpeEcIirEs oF SEDELLA 

In May, 1986, shortly after publication of “The Genus Se- 
della” (Madrofio 3: 240-248. 1986), a Sedella collected by Milo 
S. Baker in Lake County, California, was received for examina- 
tion. Its five stamens indicated an affinity with Sedella pentandra 
of the Mount Hamilton Range, although differences were obvious. 
The material was too mature and too scant, however, for com- 
plete study. Mr. Baker recently re-collected this Sedella at the 
same locality, and sent fresh plants from which full diagnosis 
was possible. On the basis of these two collections, a fourth 
species is described below for the genus Sedella: 

Sedella leiocarpa sp. nov. Herba annua erecta glabra succu- 
lenta, 3-5 cm. alta; caulis validus simplex vel ramosus, ramis e 
nodis inferioribus oppositis uni- vel bijugatis, quam caule pri- 
mario brevioribus; cymae terminales subracemosae, simplices vel 
ramosae; flores conferti secundi biseriales subsessiles, 3.5—4.0 
mm. longi, 3-4 mm. lati; hypanthium brevicampanulatum; petala 
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ad basim connata, flavida dorsaliter medio rubrovittata lanceolata 
acuminata, 8-3.5 mm. longa, per anthesin patentia, post anthesin 
erecta, fructu paullo patentia; nectaria epipetala rubrescentia 
complanata, 0.5—0.8 mm. longa, apice lato truncato emargina- 
tove; stamina 5 epipetala; carpella 1.5-2.0 mm. longa, glabra 
laevigata; stylus erectus 0.3-0.4 mm. longus; folliculi paullo 
patentes laevigati rubescentes, 2.0-3.0 mm. longi; semina soli- 
taria. 

Erect or spreading, glabrous, succulent, reddish annual 3—5 
em. tall; root system spreading, fibrous, 0.5—1.5 cm. in diameter; 
hypocotyl 1—1.5 cm. long; stem stout, simple or with one or two 
pairs of spreading branches in lower nodes, these usually shorter 
than main stem; cauline leaves sessile, entire, very fleshy, oblong- 
ovoid, obtuse, 4-5 or more mm. long, 3 mm. wide, gibbous at 
base, opposite below, alternate above, caducous; terminal in- 
florescence a bracteate, falsely racemose cyme occasionally with 
one to two or more branches, similar inflorescences terminating 
lower stem branches; bracts of the inflorescence like cauline 
leaves but progressively smaller and more acute toward branch 
tips, persistent through flowering stage; flowers crowded, secund 
in two rows, alternate, 3.5—4 mm. long, 3-4 mm. wide, subsessile ; 
hypanthium shallow, campanulate; sepals 5, triangular acute, 0.5 
mm. long; petals coalesced at base, pale yellow, dorsally suffused 
with red, lanceolate, acuminate, 3-3.5 mm. long, spreading in 
anthesis, erect in early fruit, appressed to spreading carpels in 
mature fruit; nectaries epipetalous, reddish, flattened, 0.5—0.8 
mm, long, apex broadened, glandular, truncate to erose or some- 
what emarginate; stamens 5, epipetalous, 1.5-2 mm. long, 
anthers yellow, filaments capillary; carpels 5, free, light green, 
erect, approximate, 1.5—2 mm. long, glabrous, smooth, style erect, 
0.38-0.4 mm. long; follicles reddish, 2-3 mm. long, 1-seeded, 
spreading, glabrous, suture sharply keeled; seeds erect, light 
brown, oblong clavate, microscopically striate, 1-1.3 mm. long. 

Type. Dry, rocky soil in chaparral, 6.5 miles north of Lower 
Lake, Lake County, California, May 8, 1938, Milo S. Baker 8971 
(Herb. Univ. Calif. no. 592627, isotypes at Calif. Acad. Sci. and 
Gray Herbarium), plants in flower and early fruit. Topotype. 
April 26, 1936, Milo S. Baker (Herb. Univ. Calif. no. 592628), 
plants in fruit. 

Although the generic affinities of Sedella leiocarpa are readily 
recognized, the species is clearly separable from the other three 
members of the genus, particularly in its completely glabrous car- 
pels and large, red nectaries. The five stamens and erect, short 
style link it closely to S. pentandra, but the hypanthium is cam- 
panulate as in the ten-stamened S. pumila and S. Congdoni, not 
turbinate as in S. pentandra, and the petals are almost as large as 
those of S. pumila. The growth form resembles that of S. pen- 
tandra and S. pumila with the plants even shorter than in S. pen- 
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tandra, but as stout as in S. pumila. <A key to the five-stamened 
species of the genus Sedella is given below: 

Carpels glandular papillate; petals 2 mm. long; follicles 
BPPressed i /Aaac seis eae ie ce Ot ee ce pa S. pentandra. 

Carpels glabrous; petals 3-3.5 mm. long; follicles somewhat 
SPE AGING oa. PAS aes ne en S. leiocarpa. 

AN EXTENSION OF THE KNown RANGE OF SEDELLA PENTANDRA 

Sedella pentandra, as first described (Madrofio 8: 240. 1936), 
was known only from the Mount Hamilton Range of the inner’ 
South Coast Range of California. It was reported subsequently 
by John Thomas Howell (Leafl. West. Bot. 2: 99. 1938) from 
The Pinnacles, San Benito County (J. T.. Howell 12939, Herb: 
Calif. Acad. Sci.; Herb. Univ. Calif.). The Pinnacles are in the 
Gavilan Range, the unit of the South Coast ranges which lies 
between the San Carlos Range and the Santa Lucia mountains. 

Mr. Milo S. Baker recently collected Sedella pentandra in the 
inner North Coast Range of California (near Lakeport, Lake 
County, May 1, 1988, M. S. Baker 8957, Herb. Univ. Calif.; Herb. 
Calif. Acad. Sci.), and sent me fresh plants for study. Except 
that branching is somewhat more common, the North Coast 
Range plants show no variation from the South Coast Range 
plants. The habitats involved are essentially similar. 

Tue Status oF THE GENUS SEDELLA BRITTON AND RosE 

Botanical opinion continues to vary as to the generic validity 
of Sedella. In the most recent treatment of Sedum, Sedella is in- 

cluded in Sedum as the section Sedella Berger (Froéderstrém, H.., 
Acta Horti Gotoburgensis 10, append.: 80. 19385). Sedella 
Congdoni, reduced again to varietal status, is given the new com- 
bination, Sedum pumilum var. Congdoni (Eastw.) Fréderstrom. 
Britton and Rose (North American Flora 22: 7-74. 1905) 
recognize at least nine segregates of Sedum as genera, among 
them Sedella, but Fréderstrém, considering floral structure of pre- 
dominant importance, presents an even more inclusive view of 
Sedum than does Berger in Die Natiirlichen Pflanzenfamilien (ed. 
2, 18A: 486-462. 1930). 

Sedella has far more claim to generic distinction than many of 
the segregates of Sedum, but if the flower is the sole criterion 
used to determine generic boundaries between Sedum and its 
allies, many of the morphological features which combine to 
form an easily recognized unit of Sedella must be disregarded. 
When all available morphological evidence is evaluated with 
genetical, geographical and other data, however, Sedella appears 
to represent a small, distinct, natural genus of plants. It seems 
well, therefore, to review with greater detail than has been done, 
the morphological bases upon which the genus Sedella rests. 

The always single, basally attached, erect seeds of Sedella 

o 
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form the chief technical basis for separating the genus from 
Sedum. This criterion distinguishes Sedella whether Sedum is 
viewed broadly or is divided into some or all of its numerous seg- 
regates. In Sedum and its other allies, the seeds are several to 
many and horizontal, with the one exception of Telmissa, a mono- 
typic genus (or section) intermediate between Sedum and Tillaea 
and native to Asia Minor; in T'elmissa the seeds are single and 
pendant. 

Fic. 1. Sedella leiocarpa: 1, portion of corolla showing attachment of sta- 
mens and nectaries, x7; 2, S. pentandra, same, X 7; 3, S. leiocarpa, habit, x 0.7; 
4, S. leiocarpa, follicle, x 21. 

In all four species of Sedella, the nectaries, which probably 
represent staminodia, are attached to the slightly sympetalous 
corolla opposite the carpels (see text figs. 1,2). They apparently 
correspond to the so-called receptacle scales or hypogynous 
scales commonly regarded in the Crassulaceae as appendages of 
the carpels. Rendle (Class. Fl. Pl. vol. 2,315. 1935) speaks of 
the fleshy habit and “the nectar-secreting appendages of the car- 
pels” as the two most distinctive characteristics of the Crassu- 
laceae. Evidence is lacking as to whether or not the epipetalous 
insertion of the nectaries is peculiar to Sedella, but references 
imply that receptacular attachment is the common mode of inser- 
tion in Sedum and in the Crassulaceae as a whole. 

The strictly annual habit of Sedella forms a point of contrast 
with the typically perennial nature of Sedum and related groups. 
In addition, there is a complex of minor morphological charac- 
teristics which assists in knitting the species of Sedella into a 
closely bound biological unit. Familiarity with the living plants 
in their native environment is necessary to appreciate this com- 
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plex fully; although it is difficult to select and describe individual 
characteristics, the following stand out: the diminutive stature; 
the small, disc shaped root system; the reddish stems with few 
to many erect or spreading branches; the caducous, gibbous 
leaves, opposite below and alternate above; the bracts which per- 
sist through the flowering stage; the small, pentamerous, sessile 
or subsessile flowers; the fleshy hypanthium; the minute, tri- 
angular calyx teeth; the persistent, slightly sympetalous, yellow- 
ish corolla with lanceolate or ovate-lanceolate lobes; the five to 
ten epipetalous, yellow-anthered stamens; and the distinct, cla- 
vate carpels. 

In geographic distribution and in ecological requirements, as 
well as in morphological features, the genus Sedella forms a dis- 
tinguishable unit. The four species are all endemic to the foot- 
hills and adjacent plains of central California, and their very 
similar and restricted habitats are not shared by other Califor- 
nian genera of the Crassulaceae. 

Department of Botany, 
University of California, Berkeley, 

October 16, 1938. 

PRISCILLA AVERY 

Priscilla Avery was born in Redlands, California, on June 12, 
1899. One of five children, she was brought up in a cultural and 
intellectual atmosphere; her father, Lewis B. Avery, is a well 
known educator, a sister, a talented musician, and a brother, a 
noted inventor. Always distinguished in her academic work, 
Miss Avery held a Levi Strauss scholarship as an undergraduate 
at the University of California; she was elected to Phi Beta 
Kappa in her junior year, and at her graduation in 1926 she 
received highest honors in the College of Agriculture. She was 
a member of Sigma Xi and Phi Sigma science honor societies, also 
of the American Association for the Advancement of Science and 
the California Botanical Society. 

As a graduate student, she carried on research in the field of 
genetics at the University of California, receiving the degree of 
Doctor of Philosophy in May, 1930. She was a teaching fellow 
in zoology and an assistant in the Division of Genetics during the 
academic year, 1927-1928. From 1928 to 19384 she held the posi- 
tion of preparator in the Department of Botany, and from 1934 
until her death on December 29, 1989, she was cytologist for the 
University of California Botanical Garden. 

While associated with the Division of Genetics of the College 
of Agriculture, her work was concerned with interspecific hybrids 
in Crepis with special reference to chromosome morphology. 
Later, after taking up her position with the Department of Bot- 
any and finally with the Botanical Garden she worked almost 
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exclusively with Nicotiana. As a microtechnician in her own field 
she was unsurpassed. She published significant contributions on 
chromosome morphology and behavior in inheritance in Nicotiana 
tabacum. Her last paper, published with Dr. Thomas Harper 
Goodspeed, was a comprehensive survey of the trisomic types 

expected and discovered in 
Nicotiana sylvestris. It rep- 
resents the results of an im- 
mense amount of work done 
on hybrids and crosses 
through a period of years. 
Dr. Avery’s experience and 
knowledge of the subject 
enabled her to coordinate 
all of these data. In no 
other species except Datura 
stramonium has a complete 
set of primary trisomic 
types been established. 

During the last twelve 
years of her life while she 
was concerned especially 
with work on Nicotiana, she 
gained a comprehensive 
knowledge of specific and 
cytogenetic relationships in 
the genus and was ever 
ready with helpful sugges- 
tions for her associates. 
She came to know many 

scientists in related fields and made a deep impression of scientific 
honesty and analytical keenness on all with whom she came in 
contact. 

Her life-long struggle for health is an inspiring story of a 
successful attempt to overcome what would seem to be insur- 
mountable difficulties. Her strict adherence to a schedule is evi- 
dence of the perseverance, spirit of determination and tremen- 
dous energy which enabled her to overcome the odds against her 
and to lead a normal life. In the death of Dr. Avery, plant sci- 
entists, especially those in cytology and genetics, lost one of their 
most able workers and sincere friends. She died after a year’s 
illness which she faced courageously. Her many friends will 
always remember her, not only as a scientist, but as a generous 
and sympathetic person,—one whose first thought was for the 
comfort and happiness of others.—Marion Cave. 

Priscitta AVERY 
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PINUS TORREYANA IN CULTIVATION 

ALBERT WILSON 

Throughout the garden districts of San Francisco peninsula 
are grown plants of unusual quality, many of which are exotics 
introduced into California from various countries of the world. 
However, among our native plants there are a few which, because 
of their limited natural distribution, have been claimed as garden 
subjects. Among the latter is Pinus Torreyana, the Torrey pine. 

Pinus Torreyana is native only on Santa Rosa Island and on 
the southern California coast twenty-two miles north of San 
Diego. In these two areas the trees are small with widely spread- 
ing branches forming symmetrical crowns, but under cultivation 
they adopt a habit distinctly foreign to that of their native state. 
One of the finest cultivated specimens in the state of California 
is a tree fifty years old. It is growing in excellent garden soil in 
an open area favored by sun all day and is situated about one 
hundred feet from a characteristic Californian creek, namely one 
which has running water but a few months of the year. The tree 
is seventy-five feet tall and the total spread of the branch system 
is about one hundred five feet. The main branches are displayed 
in a tier-like arrangement with the lowest tier composed of four 
major branches. The largest of these is thirty-three inches in 
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diameter at its junction with the main trunk of the tree. Above 
the lowest tier of branches is a second tier composed of three 
large branches. All of the branches extend upward, spreading in 
the broad, open habit characteristic of the Torrey pine. Very 
few cones are to be observed on the tree. The trunk is like that 
of a massive oak. The diameter, breast-high, is five feet six 
inches, at ground level, eight feet; fourteen feet above the ground 
the lowest tier of branches diverges from the trunk (pl. 18, fig. 
1). 

This magnificent specimen is in the garden of the W. P. Fuller, 
Jr., estate at 245 El Cerrito, Hillsborough, San Mateo County, 
California. It is without doubt the finest specimen in the gardens 
of our bay district. 

At Carpinteria, Santa Barbara County, there is another fine 
specimen which measures one hundred feet in height, more than 
one hundred feet in the diameter of the crown, and nearly five 
feet in diameter, breast-high. 

Happy Hours, Menlo Park, 
California, August, 1939. 

SIX THISTLES RECENTLY INTRODUCED INTO TEXAS 

V. L. Cory1 

CENTAUREA MELITENSIS L. So far as known, the star thistle 
was first collected in Texas in Bexar County in 1934 by Mr. H. B. 
Parks. The writer first saw and collected it along the highway 
in Kerr County, five miles west of Comfort on May 24, 1935. 
Since then this species has spread rapidly to the south, west and 
north, apparently along highways only, as far as two hundred 
miles from the Kerr County locality. It is now abundant along 
the sides of many of the roads of the Edwards Plateau. Mr. 
Parks writes that it is quite abundant on roadsides as far east as 
central Gonzales County. This thistle is a native of Europe, but 
has become established in the Pacific States. It is reported also 
from Georgia and Alabama to Massachusetts, Missouri and west- 
ward. 

Centaurea Picris Pall. (C. repens L.) On June 2, 1937, the 
writer received from Superintendent J. J. Bayles of Texas Sub- 
station No. 9 at Balmorhea, Reeves County, good specimens of 
this species, commonly known as Turkestan thistle, with the 
statements that this plant had become introduced into the irri- 
gated alfalfa fields of that section, and that it might prove to be 
a troublesome weed. This Asiatic species is established locally 
in California, and has also been discovered in alfalfa fields in 
Montana. 

1 Range Botanist, Texas Substation No. 14, Sonora, Texas. 
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SILYBUM MARIANUM (L.) Gaertn. A strange thistle having 
large mottled and prickly leaves was noted on a ranch in south- 
eastern Sutton County, March 16, 1938. The locality was re- 
visited in August of the same year, at which time the plants had 
matured and died. A few achenes were salvaged, and the spe- 
cies was determined as Silybum marianum (L.) Gaertn., lady’s 
thistle. Since its introduction locally two or three years ago, 
this species has increased its area until it occupies a small field 
located in a large pasture, but has spread only a few feet into the 
surrounding pasture land. Apparently, therefore, it will not in- 
fest the range, but, as it is not a forage plant, should be eradi- 
cated, or prevented from spreading to other cultivated fields. 
Where controlled, this thistle may be a desirable ornamental 
plant. This species is a native of southern Europe, and has been 
introduced locally from Alabama to Ontario, and westward to 
the Pacific Coast. This seems to be the first report of its occur- 
rence in Texas. 

On May 18, 1939, two other introduced thistles were col- 
lected on this same ranch, both growing with Silybum marianum, 
but more abundantly in a similar small field, half a mile east of 
the first, located in the same large pasture. These thistles are 
supposed to have been introduced through a shipment of hay 
coming from California. 

Carpuus PycnocePpHALUS L. The first of the two species, 
slender thistle, is a native of southern Europe and central Asia, 
and has been found growing at localities in New York, New Jer- 
sey, and Pennsylvania, always as a mere casual of industrial 
areas. This thistle has relatively small heads which are clus- 
tered at the ends of winged branches. 

Carpuus nutans L. Musk thistle, the second species is char- 
acterized by large solitary heads of purple flowers which are 
markedly fragrant. Like C. pycnocephalus, this species also is a 
native of Eurasia. It has been found in this country in waste 
places and about seaports from Pennsylvania to New Brunswick. 
This seems to be the first report of its occurrence in Texas. 

Onoporpum AcantHium L. A dense infestation of a rather 
large thistle, mostly six feet or more high, uniformly white- 
tomentose with stems and branches provided with spiny-mar- 
gined wings, was visited in Tarrant County, May 21, 1939. This 
species, cotton thistle, is a native of Eurasia, but has been intro- 
duced locally from Alabama to Michigan, New Jersey, Ontario 
and New Brunswick. This report appears to be the first of its 
occurrence in Texas. This plant has spread from the west side 
of the stock yards at Fort Worth to a distance of about two miles, 
and gives evidence of being adapted to the soils and climate of 
that vicinity. If it proves to have a tendency to occupy other 
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than waste land it should be eradicated at the first opportunity. 
Specimens of all species discussed herein are deposited in the 

Tracy Herbarium at the Agricultural and Mechanical College of 
Texas, and at Gray Herbarium, Harvard University. 

Texas Agricultural Experiment Station, 
Agricultural and Mechanical College of Texas, 

College Station, August 30, 1939. 

REVIEW 

Liverworts of southern Michigan. By Witttam C. STEERE. 
Cranbrook Institute of Science, Bulletin no. 17. Pp. 1-97, pls. 
I-XXII and frontispiece. Bloomfield Hills, Michigan. 1940. 
Waterproof cloth, $1.00; paper, $0.50. 

Dr. Steere has written this book for beginners. There are 
eight or nine pages devoted to the structure and reproduction of 
liverworts, where they grow, how to gather and preserve them, 
how to identify them. The language is simple so that anyone 
with little knowledge of botany may understand. A glossary of 
three dozen necessary scientific terms used in describing the 
plants aids in simplification. There is a key to the genera and 
species which occur in southern Michigan; also short descriptions 
of genera and species. Most useful of all, perhaps, are twenty- 
three pages of photographs and drawings. 

The book will be of great help to anyone beginning the identi- 
fication of liverworts, whether of Michigan or not, especially on 
account of the excellent illustrations——T. C. Frye, Department 
of Botany, University of Washington, Seattle. 

NOTES AND NEWS 

NutTLets oF AMSINCKIA INTERMEDIA Toxic TO SwINE, HorsEs anp 
CaTTLE. (Scientific paper No. 428, Agricultural Experiment Sta- 
tion, State College of Washington). The toxicity of the nutlets 
of Amsinckia intermedia Fisch. & Mey. is attested by the fact that 
nine pigs, three horses and one of three calves, fed wheat screen- 
ings containing them, developed hepatic cirrhosis. The paren- 
chymal cells of the liver were destroyed and replaced by con- 
nective tissue. In swine and cattle the condition is locally known 
as “‘hard liver’ disease. In horses, it is known as “walking dis- 
ease’ because of the tendency of horses with hepatic cirrhosis to 
wander aimlessly. Only in certain semi-arid regions of Wash- 
ington, Oregon and Idaho, where Amsinckia intermedia grows 
abundantly in the grain fields, has the condition been recognized 
clinically. In certain limited regions the raising of swine and 
horses has been almost abandoned. It is probable that sublethal 
poisoning may be much more widespread, occurring in those 
areas where the species is only moderately abundant. Because 
of its irritant nature, animals do not graze the plant but readily 
eat the seed which is harvested with the grain and which has a 



1940] NOTES AND NEWS 203 

pleasant nut-like flavor. Amsinckia intermedia has not previously 
been reported as toxic.—Ernest C. McCuttocu, State College of 
Washington, Pullman, Washington. 

On January 16, 1940, once again the Velero III, 198-foot, 
twin-diesel cruiser of the University of Southern California, 
moved out from the dock at San Pedro and another Allan Han- 
cock Scientific Expedition was under way. The objective of the 
cruise was to continue a program of collecting in the Gulf of Cali- 
fornia which had been visited previously by Velero III on two 
occasions. The expeditions of the Velero III are conducted 
under the leadership of Captain G. Allan Hancock who has 
donated funds for the establishment of the Hancock Foundation 
for Biological Research at the University of Southern California. 
The scientific party consisted of eight members: seven zoologists 
from the University of Southern California, each with his special 
line of investigation, marine invertebrates, fishes, birds, mam- 
mals, parasites; and as botanist Mr. E. Yale Dawson of the Uni- 
versity of California, Berkeley. 

Intensive collecting began with dredging stations on the 
Gordas Banks near San Jose del Cabo, Baja California, and was 
continued into the Gulf to Tiburon Island, Puerto Refugio, Con- 
sag Rock, and as far north as Rocky Point, Sonora. On the re- 
turn to the Cape, stations were made at numerous points includ- 
ing San Esteban Island, San Carlos Bay, Agua Verde Bay, and 
Espiritu Santo Island. In all, five and one-half weeks were spent 
to great advantage. Mr. Dawson’s botanical collections consist 
of six hundred flowering plant specimens, including a consider- 
able number of rare cacti of the Gulf-islands, and about five 
thousand specimens of marine algae of some four hundred spe- 
cies. The work of handling and the determination of the collec- 
tion of algae will be done at the University of California under 
the direction of Dr. W. A. Setchell. 

Word has been received from Professor Milo S. Baker that 
the biennial Wild Flower Show will be held in the Science Build- 
ing, Santa Rosa Junior College on Sunday afternoon, May 5, 
1940. Because of the favorable season, Mr. Baker expects the 
exhibit this year to be more comprehensive and more interesting 
than usual. 

The following communication has been received from Dr. 
W. L. Jepson: ‘“‘A reserve stock of sheets of Jepson’s ‘Manual of 
the Flowering Plants of California’ has been specially bound in 
heavy tarboard with reinforced tapes and waterproof buckram, 
making it suitable for use in the field. It is now available. 
Associated Students’ Store, Berkeley, Calif. ($5.00).” 

The California Forest and Range Experiment Station has 
announced the publication of twenty quadrangles of the vegetation 
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type map of California. These may be purchased at one dollar 
each from the University of California Press at Berkeley. Details 
of the type map project are discussed in MaproNo, volume three, 
page 140, 1935. 

Recent articles in the field of taxonomy are: “a revision of 
the North American species of Descurainia,’ by Leroy E. Detling 
(Am. Midland Nat. 22: 481-520. 6 maps. 19389); “a revision of 
the genus Brodiaea,’ by Robert F. Hoover (op. cit. 551-574) ; 
“some realignments in the genus Nemacladus,”’ by Rogers Mc- 
Vaugh (op. cit. 521-550. 3 pls.); “Mexican involucrate Tri- 
foliums,” by Alice Vaughn (op. cit. 575-579. 1 fig.). The follow- 
ing recently published articles pertain to the flora of Alaska or 
northeastern Asia:’” plants used by the Eskimo of the northern 
Bering Sea and arctic regions of Alaska,’ by J. P. Anderson 
(Am. Jour. Bot. 26. 714-716. 1939); “a fourth expedition to 
Glacier Bay, Alaska” (Ecology 20: 180-155. 19389), ‘additions 
to the flora of the Glacier Bay monument, Alaska, 1935-1936,” 
by W. S. Cooper (Bull. Torr. Bot. Club 66: 433-456. 1939) ; 
“flora of Little Diomede Island in Bering Strait’? (Trans. Roy. 
Soc. Canada ser. 8, 82: 21-28. 1938), “contributions to the flora 
of Alaska” (Rhodora 41: 141-183, 262-301. 19389), by A. E. 

Porsild.—E. Crum. 

As a memorial to Dr. Priscilla Avery a loan fund has been 
established to be made available to graduate students of the Uni- 
versity of California, Berkeley, with preference to be given to 
students of botany, genetics and other biological sciences. This 
fund will be administered by the dean of the undergraduates. 

PROCEEDINGS OF THE CALIFORNIA BOTANICAL 
SOCIETY 

January 18, 1940. Meeting, 20983 Life Sciences Building, 
University of California, Berkeley, at 7:45 p.m. The Presi- 
dent, Professor H. E. McMinn, occupied the chair. The annual 
report of the Treasurer was read and approved. Mr. Palmer 
Stockwell, chairman of the Program Committee, announced a 
tentative list of meetings for the semester. The Secretary read 
the list of candidates for office nominated at the previous meet- 
ing, and was authorized to cast a unanimous vote for the slate 
as nominated. President McMinn installed the officers, and then 
relinquished the chair to Dr. Wiggins, President-elect. Mr. 
M. W. Talbot, Senior Forest Ecologist of the California Range 
and Forestry Experiment Station, Berkeley, spoke on, “‘Fluctua- 
tions in the Plant Population of Western Ranges.” The lecture 
was illustrated with slides. Mr. H. C. Trumble, of Waite Agri- 
cultural Research Institute, University of Adelaide, South Aus- 
tralia, who was a guest of the evening, was introduced to the 
Society by President Wiggins. 



Priatre 19. Doveras Hovenron CAMPBELL, SPEAKER AT THE ANNUAL DINNER 
oF THE CaLirornta Botanica Society (see page 205). 





1940] CALIFORNIA BOTANICAL SOCIETY MEMBERS 205 

February 15, 1940. Meeting, 2093 Life Sciences Building, 
University of California, Berkeley, at 7:45 p. m. The Presi- 
dent, Dr. Ira L. Wiggins, occupied the chair. Dr. Alden S. 
Crafts, Associate Professor of Botany and Associate Botanist in 
the Experiment Station, University of California, Davis, spoke 
on, “New Developments in the Physiology of Food Movements in 
Plants.”’ 

March 2, 1940. The annual dinner of the California Botani- 
cal Society was held at Mary Morse Hall, Mills College, on Satur- 
day evening, at 6:30 o’clock. Eighty-three members and their 
friends were present for the banquet. Dr. Ira L. Wiggins, Presi- 
dent, acted as toastmaster, and read letters from Professor Louis 
F. Henderson and Professor Milo S. Baker. An attractive exhi- 
bition of liverworts, mosses and flowering plants was on display 
in a small room adjoining the lounge. 

Dr. Douglas Houghton Campbell, Professor of Botany, 
Emeritus, of Stanford University, was the speaker of the evening. 
The subject of his address was “Fifty Years of Botany.” He 
chose for especial emphasis the debt of American workers in 
plant morphology and plant physiology to the contributions of 
Sachs, Hofmeister, Strasburger, DeVries and others. 

The very enjoyable and successful evening was in charge of 
the program committee: Mr. Palmer Stockwell, chairman; Dr. 
Adriance S. Foster, and Dr. G. Ledyard Stebbins, Jr., with valu- 
able assistance from Professor H. E. McMinn and Dr. Lucile R. 
Mason.—L. Constance, Secretary. 
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THE PHYLOGENY OF THE ANGIOSPERMS 

Hersert F. Corpetann 

The gist of this paper was presented at a symposium of the 
Western Society of Naturalists, honoring Dr. Douglas H. Camp- 
bell, at Monterey, California, December 21, 1939. The title is 
that of one of Dr. Campbell’s papers (6). I owe it to Dr. Camp- 
bell to make it clear that some of the opinions stated are not his. 

The concept of phylogeny is in modern biology intimately 
bound up with that of natural classification; and the natural 
classification of the flowering plants is, and has been for some 
three hundred years, one of the major problems of science. The 
history of work on this problem may be represented by a phylo- 
genetic tree, which, by a figure of speech, may be called a phy- 
logeny of phylogenies (text fig. 1, a) 
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Fic. 1. Phylogenetic diagrams: a, “phylogeny of phylogenies”; b, phylog- 
eny of the angiosperms according to Bessey, Bot. Gaz. 24: 177. 1897. 

The earlier names in this history are now merely of historical 
interest. It may be worth while, as a matter of historical accu- 
racy and justice, to justify the position of Linnaeus in the main 
line of development of the natural system. It is generally known 
that he appended to his Genera Plantarum (21) a list of fifty- 
eight natural orders, not described, but identified by lists of in- 
cluded genera. It is noteworthy that in this list he recognized 
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the distinction, discovered by Ray, between monocots and dicots; 
though he does not use the names of these groups. In effect, he 
did what we do in any modern manual: he prefixed an acknowl- 
edgedly artificial key to an attemptedly natural arrangement of 
the genera. It is not he, but the smaller men who followed him, 
who may be said to have delayed the development of the natural 
system by an uncritical acceptance of his artificial system. It is 
further to be noted that Adanson (1), to whom a place in the 
history of natural classification is generally conceded, set up a 
series of families exactly as many as the natural orders of Lin- 
naeus, many of them being the same groups. 

Botanists of the early nineteenth century. referred to the 
“natural orders of Jussieu” as if to imply that Jussieu had 
founded natural orders, or even the natural system. More justly, 
we would attribute to Jussieu the popularization of the idea of 
natural orders. He made the recognition of natural orders a 
practical convenience by the establishment of a system of named 
higher groups to include them. The skeleton of his system is as 
follows (19): 

I. Acotyledones, i. e., seedless plants: Class I. 
II. Monocotyledones 

Stamina hypogyna: Class II. 
Stamina perigyna: Class III. 
Stamina epigyna: Class IV. 

III. Dicotyledones 
Apetalae 

Stamina epigyna: Class V. 
Stamina perigyna: Class VI. 
Stamina hypogyna: Class VII. 

Monopetalae 
Stamina hypogyna: Class VIII. 
Stamina perigyna: Class IX. 
Stamina epigyna, antheris connatis: Class X. 
Stamina epigyna, antheris liberis: Class XI. 

Polypetalae 
Stamina epigyna: Class XII. 
Stamina hypogyna: Class XIII. 
Stamina perigyna: Class XIV. 

Diclines irregulares: Class XV; orders Euphorbiae, 
Cucurbitaceae, Urticeae, Amentaceae, and 

Coniferae. 

It was not arbitrarily, but according to precedent, that Jus- 
sieu treated the category of classes as of rather low rank, and 
that he designated the classes by number rather than by name. 
The varying sequence of the hypogynous, perigynous, and epigy- 
nous subdivisions was evidently intended to provide transitions 
linking together the series of main groups respectively of mono- 

cots, apetalae, monopetalae, and polypetalae. These groups as 
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main groups of angiosperms, and their subdivision primarily by 
hypogyny, perigyny, or epigyny, have to a considerable extent 
remained in use through the hundred and fifty years to the pres- 
ent time. The sequence in which these groups are arranged has, 
however, been changed repeatedly. 

During most of the nineteenth century, the ideas of the de Can- 
dolles were dominant. The original Candollean arrangement 
need not be presented... The fundamental difference between 
gymnosperms and proper dicots having been pointed out by 
Robert Brown, the following modification of the Candollean sys- 
tem was put forward by Asa Gray (15): 

Series I. Phaenogamous or flowering plants. 
Class I. Dicotyledons. 

Subclass I. Angiosperms. 
Div. 1. Polypetalous. 
Div. 2. Gamopetalous (Monopetalous). 
Div. 3. Apetalous. 

Subclass II. Gymnosperms. 
Class II. Monocotyledons. 

Series II. Cryptogamous or flowerless plants. 

The sequence just quoted was followed by Bentham and 
Hooker (3) in what has turned out to be the ultimate elaboration 
of the Candollean system. 

In the mean time the classification of angiosperms had under- 
gone in Germany an independent development. This culminated 
in the system of Engler and Prantl (10), summarized as follows: 

Seedless plants. 
Gymnosperms. 
Monocots. 
Apetalae. 
Choripetalae (i. e., Polypetalae). 
Sympetalae (i. e., Monopetalae or Gamopetalae). 

This system was explicitly an attempt to represent phylogeny. 
Engler was highly conscious of the prevalence of parallel evolu- 
tion. He supposed that various groups of Apetalae and Chori- 
petalae, as well as the whole group of monocots, had originated 
independently of one another from a hypothetical extinct group 
of gymnosperms; and that various groups of sympetalae had had 
an independent origin among the Choripetalae. The Apetalae, 
Choripetalae, and Sympetalae, then, are to be regarded not as 
natural groups but as evolutionary levels. The system was pre- 
sented to the world in an extensive work, useful in the recogni- 
tion and placing of all the genera, written in a modern language, 
profusely illustrated, and supported by the prestige of the Ger- 

-man science of the time. It was generally accepted as the true 
system; most herbaria and most manuals follow it. 
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The status of the Englerian system as the accepted system 
has for half a century made it a prime object of attack. The 
principle of the representation of phylogeny is universally ac- 
cepted; but whereas Engler used this principle to justify the 
resurrection of features of the system of Jussieu, those who have 
refused to follow him have tended to use it to justify features 
of the Candollean system. Three systems which exhibit this ten- 
dency are now to be discussed. 

1. Bessey (4) put forward a system represented by the phylo- 
genetic tree here reproduced (text fig. 1, b). He assumes that 
the whole group of angiosperms, and its two main subdivisions, 
monocots and dicots, are natural groups; that among dicots the 
Choripetalae, and particularly the order Ranales, are primitive 
and a natural group; but that Apetalae and Sympetalae are not 
natural groups, each including more than one line of descent from 
Choripetalae. He drops all three as taxonomic groups: he ar- 
ranges the orders of dicots in two series, distinguished by hy- 
pogyny on the one hand as contrasted with perigyny or epigyny 
on the other. In effect, he makes a primary division by the char- 
acter which Jussieu had used in making a secondary division. It 
is an obvious criticism, that perigyny and epigyny cannot be 
assumed to be the marks of a single evolutionary line: surely, 
these characters have appeared repeatedly, just as have a/jetaly 
and sympetaly. The Besseyan system has never commanded 
wide acceptance, but it must be regarded as a living system, hav- 
ing been followed in recent works by Clements and Clements (8), 
Pool (23), and Swingle (25). 

2. Hallier (16), like Bessey, regarded Angiospermae, Mono- 
cotyledoneae, and Dicotyledoneae as natural groups, and Ranales 
as primitive; but his system does not resemble that of Bessey in 
detail. He supposed Sterculiaceae to be an important secondary 
center of variation derived from Ranales. He was followed by 
Lotsy (22) in a work which was never completed. He has had 
few other followers; he wasted his energies to an unseemly 
extent in railing against “Engler und seine geistigen Kinder und 
Enkel” (17). 

3. Hutchinson (18), like Bessey and Hallier, postulates the 
naturalness of Angiospermae, Monocotyledoneae, and Dicotyle- 
doneae, and the primitiveness of Ranales. The distinguishing 
feature of his system is the emphasis placed upon growth form, 
that is, on the woody as contrasted with the herbaceous charac- 
ter. Woodiness is assumed to be primitive, and the herbaceous 
dicots are for the most part arranged in a single derived line of 
descent. This arrangement is open to essentially the same 
criticism as that of Bessey, in that it assumes a certain evolu- 
tionary change to have taken place only once, when it may well 
have taken place many times. I do not know that this system 
has been followed in any manuals or herbaria; but it is a living 
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ing to Mez. 

system in the sense that it demands consideration whenever the 

relationships of any family are under discussion. 

The history just sketched is that of a persistent effort to 

divide the dicots into a small number of easily distinguishable 

natural groups. The effort has been a failure; one or more of 

the subdivisions established by each system have turned out to be 

products of parallel evolution. The characters used have been 

matters of gross morphology. The. leaders of botany, the 

framers of systems, have not been unaware of the necessity of 
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considering all characters. They have used gross characters be- 
cause these were known, being easily recognizable in dried speci- 
mens and recorded for the whole range of higher plants. When 
the Englerian system appeared, no phase of the anatomical, 
chemical, or physiological branches of botany afforded a body of 
data adequate for taxonomic application. More recently, sev- 
eral such bodies of data have accumulated to the extent that their 
significance can be estimated; four of these are now to be dis- 
cussed. 

1. The leader in the study of the vascular anatomy of the re- 
ceptacle has been Eames (9), and the center of study has been 
Cornell. It has been found that in Magnoliaceae and Ranuncu- 
laceae the vascular supply of the floral parts is essentially that of 
vegetative leaves. Fusion or suppression of floral leaves is ac- 
companied—or preceded or followed—by fusion or suppression 
in the vascular system: the cauline nature of the receptacle, and 
the foliar nature of the other parts of the flower, may become 
unrecognizable. It is evident from this body of data that the 
Ranales are primitive and that there has been much parallel 
evolution. 

2. The main outline of the embryogeny of angiosperms was 
worked out by Hofmeister. Early comparative studies gave the 
impression that the group is quite uniform. When, therefore, 
Treub (28) discovered chalazogamy and other abnormalities in 
Casuarina, he concluded that this genus should be placed in a class 
by itself, distinct from both monocots and dicots. Again, when 
Campbell (5) discovered in Peperomia an embryo sac which does 
not at all conform to the normal type, he concluded that Pipera- 
ceae is an ancient group, of distinct origin from the angiosperms 
with normal embryo sacs. In short, the period when the em- 
bryogeny of angiosperms was supposed to be quite uniform was 
followed by one in which it was supposed to be so varied as to 
indicate multiple origin. Some forty more years have passed; 
Chicago and Vienna have been centers of embryological study, 
and Schnarf (24) has prepared a useful compendium of the re- 
sults up to 1980. It is found that the type of embryo sae which 
includes eight nuclei derived from one which is produced by re- 
duction division is indeed the normal type. It occurs in the over- 
whelming majority of the families; it extends to groups as far 
apart as Ranales, Campanulatae, and Glumiflorae. From the 
normal type there are parallel deviations which result, for 
example, in the same derived type in families as far apart as 
Liliaceae and Plumbaginaceae. In the order Myrtiflorae, most 
of the families exhibit the normal type; Onagraceae has a 
peculiar type of its own; Penaeaceae and the genus Gunnera have 
developed the same peculiarities as Peperomia. Characters of the 
embryo sac, then, decidedly make it probable that the angio- 
sperms are a natural group. The normal type embryo sac is 
primitive, and deviations from it indicate derivation; but it sur- 
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vives in groups otherwise highly advanced. In the several other 
embryological characters, various features are marks of natural 
groups: thus a developing endosperm which consists of four cells 
in a row marks the order Ericales. , 

3. The comparative anatomy of woods has been studied not- 
ably at Harvard. There has been developed a doctrine of the 
evolution of vessels (11, 12, 18); of wood rays (20); and of 
wood parenchyma. The anatomy of wood is held not in itself to 
indicate natural groups, but only degree of evolution; it is used 
to test hypotheses that this group is derived from that, and yields 
as answer either “it is possible” or “it is impossible.” The effect 
has been to demonstrate the parallel evolution of many lines of 
woody plants from a common source in or near Magnoliaceae. 
Herbaceous plants are interpreted as having originated re- 
peatedly in primitively woody groups. Some of the detailed re- 
sults may be presented. Tippo (27) finds it probable that Faga- 
ceae and Betulaceae, Urticales, and Casuarina are closely related 
(text fig. 2, a) all being descended through Hamamelidaceae 
from Magnoliaceae. Juglandaceae and Aristolochiaceae, which 
fall near these families in the Englerian system, are found to 
have nothing to do with them. Vestal (29) has worked out the 
phylogeny (text fig. 2, b) of the group called Theineae in the 
Englerian system. He finds it a primitive group, connected di- 
rectly with Magnoliaceae. The group which Hutchinson calls 
Bixales is not closely allied with it. This group Theineae or 
Theales or Guttiferales is of particular interest to me because I 
believe that both Ericales and Ebenales are derived from it— 
Ericales from Saurauiaceae, Ebenales from Theaceae. 

4. Tests for immunity—‘‘serum diagnosis” or “immune reac- 
tions’’—were first used for the identification for certain diseases 
and the bacteria which cause them. An animal, being rendered 
immune by vaccination to a certain organism, reacts in various 
ways, by agglutination, precipitation, or anaphylaxis, when ex- 
posed to protein of the species to which it is immune. It shows 
the same reactions in lower degree to proteins of related species. 
These immune reactions are characteristic of proteins in general, 
not only of those of bacteria. The study of reactions to plant 
proteins has been carried out chiefly by Mez, of Konigsberg. 
The work has been reviewed in English by Chester (7). In 1926 
it had been carried so far as to yield a complete phylogenetic 
tree. According to Chester, the pictorial representation pub-— 
lished at that time is protected by copyright and cannot be repro- 
duced; it is available in the work of Gortner (14). I have con- 
structed from the original tree of families a tree of orders (text 
fig. 2, c). Some of the features of this tree are surprising: our 
authorities on wood anatomy would not allow the derivation of 
Amentiferae from Centrospermae, nor the inclusion of Juglan- 
daceae in Amentiferae, nor the derivation of Bixales from 
Theales; and for my own part I am not content with the position 
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of Ericales. Theoretically the method is sound; I would con- 
clude that it has not been adequately calibrated, that the degree 
to which conclusions can be drawn from the direct results has 
not been established. With an engine of the power of this one 
at our disposal, we are not wise in failing to use it when hy- 
potheses as to relationship are to be tested. It is to be remarked 
that the use of the method is arduous and exacting, and quite 
outside of the range of technique in which botanical taxonomists 
are trained. 

Apologies may here be offered, in that several other bodies of 
pertinent data—ecology, chemical characters aside from immune 
reactions, details of the structure of pollen grains, cytology and 
genetics—are not discussed. I am not aware that a science of 

_ systematic physiology has so much as been conceived; but physio- 
logical data are susceptible of systematic treatment. In the long 
run, these thing will have to be taken into account. 

Meanwhile, the four bodies of data discussed are conspicu- 
ously in agreement with each other and with the views of Bessey, 
Hallier, and Hutchinson, in making the Angiospermae a natural 
group and the Ranales primitive. These points should, I think, 
be accepted as positively established. If the Ranales are primi- 
tive, the angiosperms are not descended from the specialized 
group of Gnetineae; nor from the cycadeoids (Wieland, 30), in 
which the carpels are reduced to stalks bearing solitary ovules; 
nor from the Caytoniales (Thomas, 26), in which the ovules are 
enclosed by the incurving ends of blades. No known plant, liv- 
ing or fossil, has the sort of carpel we require of the ancestors of 
the angiosperms, except only the genus Cycas; and in features 
other than the carpels, Cycas is not a good match for the hypo- 
thetical progenitor of the group. We are forced to postulate as 
such some extinct group of Cycadineae. This is the conclusion 
reached long ago by Arber and Parkin (2). 

From the Ranales the other angiosperms are derived, either 
directly or through secondary centers of variation, one of which 
appears to be Theales. They fall into many lines of descent. 
One such line, derived directly from Ranales, is the whole group 
of monocots; these are bound together not only by monocotyle- 
dony but by the whole range of their characters. Others are in 
general yet to be worked out. It is not probable that any of 
them will be found at the same time so extensive and so well 
marked as the monocots. Some or many of them may be defin- 
able by definite characters, as is the group of monocots. On the 
other hand, in view of the prevalence of parallel evolution, we 
should accustom ourselves to the probable necessity of accepting 
named taxonomic groups like the natural orders of Linnaeus, de- 
finable only by the list of groups included. Already it seems 
probable that the line of apetalous trees culminating in Casuarina 
should be accepted as constituting the order Amentiferae: but it 
is not easy to frame a list of characters by which it will include 
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Hamamelidaceae and Platanaceae while excluding Salicaceae 
and Juglandaceae. 

When a group is assigned to its true place, it becomes inex- 
tricable: every character studied increases the certainty of the 
assignment. Many current hypotheses as to location show signs 
of becoming stronger; many families are letting it be known that 
their true place has been discovered. Not merely within the life- 
time of contemporary taxonomists, but within a decade or two, 
there should be few families left to be placed by guess, as being 
too isolated by evolution, or too poorly known, for definite loca- 
tion. 

Demonstration of the true phylogeny of all or of nearly all 
angiosperms will result automatically in revision of the taxo- 
nomic system; but it will not determine the names, nor the pre- 
cise limits, nor in all cases the sequence, of the groups which are 
to be accepted. One is tempted to discuss features which may 
make one taxonomic arrangement preferable to another: but they 
are matters of taste or of mere accident. We may expect pres- 
ently the establishment of a more sound and more stable taxo- 
nomic system than we have ever had, being a solution, as to the 
main outlines, of the long-standing problem of the classification 
of flowering plants. 

Sacramento Junior College, 
Sacramento, California, 

February 3, 1940. 
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STUDIES IN WESTERN VIOLETS—III 

Mito S. Baker 

The investigation of certain problems concerning the violets 
of the Pacific Northwest called for field study; to this end during 
the month of June, 1988 and 1939, trips were taken through 
western Oregon, Washington and British Columbia to visit the 
localities in which the problems centered. 

Viota oceLiata Torr. & Gray. Through correspondence with 
Mrs. Cora Ollivant I had learned that Viola ocellata had been col- 
lected in the vicinity of Looking Glass Post Office, a few miles 
southwest of Roseburg, Oregon, on the ranch of Thomas Ollivant. 
This is a matter of interest to students of Viola since this species 
was not known with certainty to grow in Oregon, its most northern 
known limits being northern Humboldt County and central Shasta 
County in California. In Gray’s “Synoptical Flora,” published 
in 1897, it was stated that this violet had been collected in the 
Cow Creek Mountains of Oregon, but diligent inquiry on my part 
had until now failed to confirm this report. On a hillside at a 
distance of less than a mile from the ranch house there was a 
colony of this violet. Although not covering a wide area here, 
the colony was flourishing and the individuals appeared very 
similar to typical California plants. Both transplants and herba- 
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rium specimens (June 19, 1988, Baker 9033) were secured. The 

Ollivants assured me that they had collected this species also on 
Sugar Pine Mountain about five miles west by air line from their 
ranch. They had also noted its occurrence on another mountain 
near there. Thus it appears that Viola ocellata is well established 
in that region. This occurrence suggests that sometime in the 
remote past this violet had a continuous distribution southward 
through Oregon and northern California to its present range in 
Shasta and Humboldt counties but that, for some reason, pre- 
sumably environmental, it has now disappeared from a strip 
several hundred miles wide in southern Oregon and northern 
California. 

VioLta LANCEoLaTA L. Several years ago, Dr. George Neville 
Jones collected a very diminutive white marsh violet near Park- 
land, Washington (Jones 8803). A note was published by him in 
Madrofio (4: 85. 19388) referring it to V. lanceolata L., a species 
known hitherto only in the eastern and central United States. 
My first thought was that he must be mistaken as to its identity. 
However, after examining Jones’ material, I was convinced of the 
correctness of the identification. A search of the Parkland region 
proved unavailing. Dr. Jones, however, had collected another 
specimen of larger stature near Sea View, Washington (Jones 
2115). The next day I went to the mouth of the Columbia River 
in search of Viola lanceolata along the marshes back of the town 
of Sea View. Here in a pasture about one mile north of town I 
found thousands of plants in good flower. The owner of the 
pasture came along at noontime and found a strange man digging 
up his land! However, after explanations he was sympathetic 
and bade me take all of this worthless weed that I wanted. It 
appears that Viola lanceolata is a pest in the cranberry bogs of this 
region and yet only one botanist was aware of its existence on the 
Pacific Coast. The species occurs in at least three spots near 
Long Beach and Sea View, Pacific County, Washington (June 25, 
1938, Baker 9055), and I have no doubt that it can be re-located 
in the region about Tacoma and Parkland if searched for at the 
proper season. Indeed, Dr. Jones wrote me that he had collected 
it at several stations east and south of Tacoma. 

A trustworthy explanation of this strange quirk in the distri- 
bution of Viola lanceolata is not yet forthcoming. To the east- 
ward the species is unknown except in the region of the Great 
Lakes and farther east and south. Since it is a low altitude marsh 
plant it could not have migrated across the Rocky Mountains; yet 
the western plant is typical in all respects except in the small size 
of its seeds. In the absence of any verified explanation I shall 
venture a guess as to the origin of these plants, although, frankly, 
I have little evidence to support this speculation. It is known 
that Viola lanceolata grows in Venezuela. It is also known that 
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we have along our coast line a number of coastal species of South 
America. At the present writing, I have in mind Fragaria chilensis 
L., Aster chilensis Nees, Madia sativa Molina, Lupinus densiflorus 
Benth., all of which are fairly common along the Sonoma County, 
California, coastline. One explanation of the presence of these 
Chilean species along our own coast is that the seeds were brought 
here by migratory water fowl. It is common knowledge that 
thousands of individuals of water fowl including many different 
species, annually fly northward along our coast, and it is reason- 
able to suppose that small seeds, particularly of marsh plants, 
could be easily carried in the mud adhering to the feet of these 
migratory birds. If the mud or clay were sufficiently adhesive, 
it seems to me entirely credible that such seeds could be carried 
even from South America and deposited in the marshes as far 
north as the Columbia River and Tacoma. 

Viola superba sp. nov. Radices in plantis maturis, adventi- 
tiae; herba glabra; caules erecti adscendentes, 25 mm. longi; 

caulium et rhizomatis internodia longitudine variabiles, 1-9.5 em. 
longa; foliorum lamina conspicue venata rotunda ovato-cordata, 
3.5-4.8 cm. lata, 3-5.2 cm. longa, regulariter serrato-crenata, 
serrae utrimque 12 ad 14, clare apiculata, sulco in foliis maturis 
circa 13 mm. alto; foliorum maturorum petioli crassi, .5—22 cm. 
longi; pedunculi crassi, 5-16.5 cm. longi; bracteolae ovatae lan- 
ceolataeve adpressae, 2-3 mm. longae, supra medium pedunculi 
insertae; sepalum inferiorum ovatum, alteri elliptici obtusi scari- 
osomarginati, 5-6 mm. longi; corolla purpurea ei V. Langsdor ffi 
subaequalis; flori sicci 2.5 cm. diametro; petala superiora laminis 
suborbicularibus, lateralia leviter barbata, inferiora nuda, apice 
paullo retuso, 1.4 cm. lata, 2 em. longa, calcare incluso; calcar 
conicum eburneum, 2 mm. diametro, 2 mm. longum; stylus cras- 
sus; foramen circa 5 mm. diametro; capsulae oblongo-ellipticae, 
12 mm. longae; semina atro-fulva, 1.5 mm. lata, 2.8 mm. longa, 
pondere 2.3 mg., caruncula .57 longa seminum haud excedente. 

Roots adventitious in mature plants as in Viola simulata and V. 
Langsdorffii but fewer, larger and more woody; whole plant en- 
tirely glabrous; stems erect or ascending, 2—25 cm. long; inter- 
nodes variable apparently according to season, 1—9.5 cm. long; 
root-stocks or buried stems of former years with the same variable 
length of internodes; leaves conspicuously veined, rounded, ovate- 
cordate, distinctly apiculate, sulcus deep, averaging 13 mm. in 
mature leaves, evenly serrate-crenate, 12 to 14 serrations on each 
side of leaf, width and length approximately equal, 3.5—4.8 cm. 
wide, 8—-5.2 cm. long; petioles of mature leaves stout, 5-22 cm. 
long; stipules ovate to lanceolate, entire, becoming scarious, 7-10 
mm. long; peduncles stout, 5-16.5 cm. long; bractlets slightly 
above the middle of peduncle, ovate to lanceolate, appressed, 2—3 
mm. long; lower sepal ovate, others elliptical, obtuse, scarious 
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margined, 5-6 mm. long; corolla purple, as large as in V. Langs- 
dorffizi, dried flowers measuring 2.5 cm. in diameter; all petals 
rounded, the limb in upper petals as wide as long, the lower petal 
naked, slightly retuse at tip, 1.4 cm. wide at tip, 2 cm. long, in- 
cluding the cream colored conical spur, ca. 2 mm. in diameter, 2 
mm. long; lateral petals lightly bearded; anterior appendages of 
stamens reddish tan, closely fitting the massive style, foramen 
unusually large, approximately .5 mm. in all diameters; capsules 
oblong-elliptical, up to 12 mm. long; seeds dark tan with a darker 
line along the raphe, 1.5 mm. wide, 2.3 mm. long, average weight 
ca. 2.8 mg., caruncle one-fourth length of seed, scarcely extending 
beyond seed point. 

Type. Near Brookings, Josephine County, southern Oregon, 
June 29, 1938, M. S. Baker 9060, University of California Herba- 
rium no. 611206. 

In the spring of 1938 Dr. Doris Gillespie of Humboldt State 
Teachers College, Arcata, California, sent me specimens of a 
violet collected near Brookings, Josephine County, Oregon. I 
re-collected this violet in a peat bog just north of the town of 
Brookings. The highway had been cut through the marsh and 
there were a few of these violets growing on each side of the 
road. The individuals were very limited in number and I was 
unable to discover any plants other than those in this small bog. 

This violet is closely related both to Viola simulata Baker and 
V. Langsdorffii Fischer. The habitat of all three species appears 
to be much the same, moist places near the ocean; they also agree 
in being entirely glabrous, devoid of stolons and more or less 
caulescent. The leaves of the three species closely resemble each 
other and each species has large purplish flowers. However, the 
pistils are quite different (pl. 22) and the extent of the caules- 
cence varies greatly; there are also differences in stipules and 
rootstocks, in the form of the spurs, and in seed characters. 

Specifically Viola superba can be distinguished from V. Langs- 
dorffii by a widely different stigma, by more apiculate leaves with 
a deeper sulcus, and by stouter and fewer roots. It differs from 
V. simulata in possessing a more massive pistil with a stigma of 
different shape (Madrofio 8: 239, pl. 11), much longer, erect or 
ascending stems, much larger stipules, larger flowers and stouter, 
fewer roots. 

Except in the characters of the stigma, Viola superba seems 
closer to V. Langsdorffii than to V. simulata; it possesses erect or 
ascending stems as does the Langsdorff violet, its stipules are 
identical, and its flowers are fully as large and as beautiful. Un- 
questionably these two species have the largest purple flowers in 
North America and, in my opinion, also the most beautiful. 

Although Viola superba has never been collected elsewhere, it 
is probable that it hails from the north and that the Brookings 
location is its most southerly limit. It is probably a relict, since 



1940] BAKER: WESTERN VIOLETS 223 

a plant with such striking flower could scarcely be overlooked if 
abundant anywhere. Farther north the species may exist but, 
since it could easily be confused with V. Langsdorffii, may have 
escaped collection. If this is true we may expect a collection 
sooner or later. 

VIOLA BELLIDIFOLIA Greene subsp. typica nom. nov. J. bellidi- 
folia Greene, Pittonia 4: 292. 1901. 

In Madrofio (3: 1. 1986) I expressed the opinion that later 
investigations might show Viola bellidifolia to be only a subspecies 
of V. adunca. Since that date I have obtained preserved flowers 
of V. bellidifolia from Poudre Lake, Colorado, and I find the 
characters of the pistil quite different from those of V. adunca. In 
the latter, the stigmatic tube and foramen are much smaller in 
diameter than the head, while in V. bellidifolia the stigmatic tube 
and foramen are scarcely smaller in diameter than the head itself. 
Also, in V. bellidifolia the direction of the beak has a fixed angle 
with the style, while in V. adunca this angle varies widely in dif- 
ferent forms. These pistil differences of the two plants added 
to the differences in leaf outline fully justify V. bellidifolia as a 
distinct species. 

VIOLA BELLIDIFOLIA Greene subsp. valida subsp. nov. <A subsp. 
typica differt, foliis maturis maioribus elongatis, pedunculis 
elongatis. 

Plants in the flowering stage tufted, 3-6 cm. high from a 
branched rootstock, springing from a slender but deep-seated 
yellowish tap root; type glabrous throughout but plants at other 
localities somewhat pubescent; early leaves mainly short-ovate, 
occasionally nearly round, or even wider than long, truncate to 
sub-cordate at base, obscurely serrate, obtuse at apex, 9-20 mm. 
long on petioles 1.5—4 em. long; stipules inconspicuous, linear, 
faintly toothed, 2-3 mm. long; stems extremely short; mature 
leaves greatly enlarged and elongated, truncate at base or even 
slightly cuneate, obscurely serrate, 2.0—4.3 cm. long, 1.4—-2.5 cm. 
wide, some being twice as long as wide, on petioles 2.5—8 cm. 
long; stipules scarcely longer than in early stage; stems in mature 
plants elongated occasionally to 8 or 9 cm.; flowers large for so 
small a plant, pale to dark lavender, somewhat exceeding the 
leaves, ca. 18-20 mm. in diameter; sepals lanceolate, acute, 5 mm. 
long (including auricle 1 mm. long), 1.5 mm. wide at base; upper 
petals obovate, 9 mm. long, 8 mm. wide, lateral petals narrower, 
10 mm. long, 6 mm. wide, spur petal broad, obovate, 10 mm. wide 
at distal end, 10 mm. long, narrowed to a cylindric spur 8 mm. 
long and deeply notched at distal end; style exserted 0.6 mm. 
from stamen sheath, form of head and beak as in V. bellidifolia 
subsp. typica, beards on head of style very short with a wide base 
(pl. 22); seeds brown, 1.7 mm. long, 1.2 mm, wide, average 
weight 0.8 mg., caruncle as in V. adunca Smith. 
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Types. Brighton, Salt Lake County, Utah, July 18, 1936, 
M.S. Baker 8519 (in fruit), University of California Herbarium 
no. 624296; June 13, 1939, M. S. Baker 9367 (in flower), Uni- 
versity of California Herbarium no. 624295. 

This subspecies differs from the subsp. typica in its mature 
leaves which are not only greatly enlarged in all diameters and 
on much elongated peduncles, but have a changed outline due to 
a much greater increase in the length than in the width of the 
blades. In the flowering stage subsp. valida might easily pass for 
subsp. typica although the early leaves are somewhat more 
elongated, while the late seasonal stage might pass for a glabrous 
or glabrate form of V. adunca. 

VIOLA UNCINULATA Greene, Leaflets 2:97. 1910. This species, 
closely related to V. bellidifolia, was described by Greene from 
material collected in Crater Lake National Park by Mr. Elmer 
Applegate. Like V. bellidifolia, the plant is entirely glabrous and 
the leaf, though larger, is identical in form. The beak and the 
stigmatic foramen are very different (pl. 22). Moreover, V. un- 
cinulata grows in a lower life zone than does V. bellidifolia and is 
confined to a limited area in central and southern Oregon. For 
these reasons, I regard V. uncinulata as a valid species belonging 
to cenospecies V. adunca Smith. 

VIOLA SEMPERVIRENS Greene subsp. typica nom. nov. V. semper- 
virens Greene, Pittonia 4: 8. 1899. 

VIOLA SEMPERVIRENS Greene subsp. orbiculoides subsp. nov. A 
subsp. typica differt, herba nana, ramis brevibus adscendentibus 
non radicantibus. 

Type. In forest above the foot of Nisqually Glacier, Mount 
Rainier, Washington, elevation 4500 feet, July, 1924, M. S. Baker 
736, University of California Herbarium no. 624808. 

Other collections. Mount Angeles, Clallam County, Washing- 
ton, September, 1924, Baker 865; Mount Arrowsmith, Vancouver 
Island, British Columbia, August 28, 1988, Baker 926. 

This subspecies differs from subsp. typica in being a dwarf 
having its few short stems ascending instead of prostrate and 
rooting. It may be distinguished from Viola orbiculata Geyer, 
which it resembles, by the character of its leaves; those of the 
latter being larger, thinner and more nearly circular. The leaves 
of V. sempervirens subsp. orbiculoides are much thicker and are 
similar to those of subsp. typica. 

During the summer of 1924 I found on Mount Rainier at 
higher elevations ranging from 3000 to 7000 feet, a violet which 
seemed in all characters to represent Viola orbiculata Geyer. It 
was similar to V. sempervirens Greene in leaves, flowers, fruits and 
seeds but differed in having short, erect or ascending stems while 
V. sempervirens has prostrate, rooting stems which branch freely 
and may extend to considerable distances in all directions. At 
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lower elevations I found everywhere on Mount Rainier (Long- 
mire Springs, August 7, 1924, Baker 776), Mount Angeles and 
Mount Arrowsmith an abundance of V. sempervirens. Above the - 
foot of Nisqually Glacier, Mount Rainier, at an elevation of ap- 
proximately 4500 feet, I secured a single plant (Baker 736) of 
this dwarf form which, transplanted to my garden near Kenwood, 
Sonoma County, California, in the course of several years pro- 
duced a mat of many interlacing stems each of which bore 
numerous adventitious roots (Baker, 4151, 5547). In other words, 

it developed into a colony of plants which could not be dis- 
tinguished from V. sempervirens. Therefore, I was convinced that 
V. orbiculata differed only varietally or subspecifically from JV. 
sempervirens and that the short, non-rooting stems resulted from 
the short growing season of higher altitudes. However, in the sum- 
mer of 1939 I discovered in a forest a few miles north of Sand- 
point, Idaho, at an elevation of only 2000 feet, an abundance of 
plants of V. orbiculata with short non-rooting stems even though 
the growing period was sufficiently extended to allow them to pro- 
duce rooting stems (June 20, 1939, Baker 9422). It thus appears 
that these two similar non-rooting forms, one from the upper 
altitudes of the coastal mountains of Oregon, Washington and 
British Columbia and the other at varying altitudes in eastern 
Oregon, Washington, Montana, and inland British Columbia, have 
a different origin and represent different species, though morpho- 
logically they are difficult to distinguish. 

Viola McCabeiana sp. nov. Herba acaulescens, rhizoma elon- 
gatum, tenue; lamina foliorum primorum saepe purpureo-tincta, 
rotundo-cordata, apice haud acuta, 1.5—-2.7 cm. lata, 1.38-2.5 cm. 
longa; lamina foliorum tardiorum conspicue elongata serrata, 
apice acuta; pedunculi crassi, 7-19 cm. longi, supra medium brac- 
teolis glanduloso-dentatis instructi; sepala oblongo-lanceolata 
obtusa integra, marginibus scariosis, apice conspicue calloso; 
auriculae haud 1 mm. longae; corolla 15-25 mm. diametro, pur- 
pureo-caesia medio pallidiora; petalum inferiorum barbatum 
spatulatum emarginatum, 7 mm. latum, 16 mm. longum, calcare 
incluso; calear obtusum flavum, 3 mm. latum, 2.5 mm. longum ; 
petala lateralia anguste obovata barbata, petalum superiorum 
anguste obovatum, circa 6 mm. latum, 13 mm. longum; stylus 
clavato-capitellatus, fere 3 mm. longus, tuba stigmatosa extrorsa 
deorsum extendente; foramen ellipticum, .2 mm. altum, .38 mm. 
latum ; semina fusca minute punctata, 1.2 mm. lata, 2.2 mm. longa, 
caruncula seminum leviter excedente inclusa. 

Acaulescent; rootstock elongated, slender, much as in Viola 
palustris but not originating from stolons; early leaf blades small, 
round-cordate, regularly crenate, scarcely pointed at apex, often 
purple tinted, 1.5-2.7 em. wide, 1.8-2.5 cm. long; later leaves 
conspicuously elongated with a sharpened apex and serration; 
stipules during early spring conspicuous, protecting the buds, 
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later becoming scarious and disappearing, ovate to oblong-lanceo- 
late, irregularly toothed, 6-8 mm. long; peduncles stout, 7-19 cm. 
long with linear-lanceolate, glandular toothed bractlets mostly 
above the middle, 2—4 mm. long; sepals oblong-lanceolate, entire, 
scarious margined, obtuse, the callous tip conspicuous; auricles 
small, scarcely 1 mm. long; corolla variable in size, 15-25 mm. in 
diameter, purplish-lavender with lighter center; lower petal 
bearded, spatulate, emarginate at end, 7 mm. wide, 16 mm. long, 
including the blunt, yellowish spur, 3 mm. wide, 2.5 mm. long; 
lateral and upper petals narrowly obovate, the former bearded, 
ca. 6 mm. wide, 13 mm. long; stamens with tan-colored anterior 
appendages closely fitted around style; two lower stamens hav- 
ing a posterior appendage projecting backwards and downwards 
2 mm. into the spur; style nearly 3 mm. long, ending in a club 
shaped head; stigmatic tube short, pointing downward and out- 
ward, foramen elliptical, .2 mm. high, .8 mm. wide; seeds brown, 
minutely speckled, 1.2 mm. wide, 2.2 mm. long, including the 
cearuncle which projects ca. .2 mm. beyond point of seed. 

Types. Southeast corner of Columbia Lake, Kootenay Dis- 
trict, British Columbia, May 21, 1938, T. T. McCabe 6149, Univer- 
sity of California Herbarium no. 612591, May 28, 1938, T. T. 
McCabe 6363, University of California Herbarium no. 633210; 

cotype, Canal Flats, Columbia Lake, June, 1939, M.S. Baker 9444, 
Herbarium of M.S. Baker. 

This violet came first to my attention from a collection made, 
July 9, 19338, by Mr. Thomas T. McCabe at Indianpoint Lake, 
Caribou District, British Columbia (303). In 1934 he collected 
the same species at two other points, both near Indianpoint Lake 
(1115, 1226). This region lies along the western slopes of the 
Canadian Rockies about three hundred fifty miles by air line north 
of the United States border. In the summer of 1938 Mr. McCabe 
collected the same violet south of Kinbasket Lake, British Co- 
lumbia (6263), also at Columbia Lake, Kootenay District, only 
eighty miles by air line from the boundary of Montana (6149, 
6363). Columbia Lake marks the beginning of the Columbia 
River which flows nearly north at this point. 

During June, 19389, I visited the spot at Columbia Lake where 
Mr. McCabe made his collections. Near the home of Mr. Charles 
Edwards there is a woodland bog quite above the lake. In this 
bog Mr. McCabe made his two collections and here my collection 
was made (M.S. Baker 9444). The violets were growing out in 
the bog and were difficult to collect. My recollection is that peat 
moss was growing there. At any rate, the grassy surface shook 
at every step. On all sides there is heavy timber and brush, and 
little direct sunlight reaches the surface; hence the petioles and 
peduncles of this violet are unusually long, one leaf extending 30 
centimeters, and a young fruit 20 centimeters, above the surface 
(M.S. Baker 9444). However, on the ranch of Mr. Prust across 
the lake on the west side there is a colony of the same species in 
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a wet, grassy spot. This is an easterly and ‘southerly exposure 
only thinly wooded and, due no doubt to an abundance of light, 
the height of leaves and flowers is much less. In this locality all 
petioles and under surfaces of leaves are conspicuously purple- 
tinted. I have noted the same tinting in the early leaves of Viola 
cognata Greene in Estes Park, Colorado. 

Viola McCabeiana is most closely related to V. prionosepala 
Greene which was named in 1902 from a collection of the Cana- 
dian Survey (Chelsea, Quebec, J. M. Macoun, 18972). In appear- 
ance V. prionosepala and V. McCabeiana are very similar, both hav- 
ing long slender rootstocks, greatly elongated and sharply pointed 
later leaves and the spur petal distinctly bearded with unusually 
long hairs. They differ in the sepals, the pubescence and purple 
tinting of the leaves. In V. prionosepala the margins of the sepals 
are regularly and closely serrulate, a character entirely lacking 
in V. McCabeiana. In V. prionosepala the upper leaf surface is sup- 
plied with short appressed hairs, much as in V. blanda Willd. In 
V.McCabeiana at both stations about Columbia Lake the leaves are 
practically glabrous, although a diligent search with a good lens 
may uncover a few short hairs of the same character as in V. pri- 
onosepala. McCabe’s specimens from Indianpoint Lake show a 
slight amount of pubescence on the upper leaf surface. The five 
sheets of V. prionosepala examined showed no trace of purple 
tinting on the lower leaf surface. The configuration of the stigma 
of V. prionosepala is unknown and must be until fresh or properly 
preserved flowers are obtainable. 

Both of these species are unique in the group of Boreali- 
Americanae in possessing very slender, often greatly elongated 
rootstocks; all other members of this group have short and thick- 
ened rootstocks. However Viola arizonica Greene and V. Clau- 
seniana Baker are two partial exceptions, each of these species 
showing a tendency towards slenderness of rootstocks. Both 
have two other characters in common with V. McCabeiana and V. 
prionosepala: the foliage is slightly pubescent and the later leaf- 
blades acute and elongate. Viola arizonica also grows in the same 
life zone as does V. McCabeiana. I have collected it in Pine Val- 
ley and near Navajo Lake in southern Utah, where it occupies 
the upper Transition zone. Moreover its style and stigma are of 
the same type, though not so massive, as is found in V. McCabeiana 
(pl. 22). These resemblances seem to indicate a genetic relation- 
ship and possibly a common origin. On the other hand the pistils 
of V. Clauseniana and V. McCabeiana are of a different type (pl. 
22) and thus in spite of the foregoing resemblances indicate a 
different origin. 

In discussing affinities of this violet, one should perhaps con- 
sider two other species, Viola cognata and V. nephrophylla both 
named by E. L. Greene. Two British Columbia collections 
(Vaseaux Lake, McCabe 5874; south of Kinbasket Lake, McCabe 
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6263) are very similar to V. cognata and would pass for that 
species in this early stage were it not for a vestige of pubescence 
on one of the maturer leaf-blades. The fact that both species 
have purple-tinted leaves during the early spring growth adds to 
the difficulty in distinguishing them before leaf blade elongation 
has started. The pistils, however, differ widely (pl. 22) and 
thus make identification certain when flowers are available. 
Viola nephrophylla occupies a lower life zone, possesses a different 
rootstock, is entirely without pubescence of any kind as well as 
without purple tinting of leaves. However, the character of 
the pistil (pl. 22) shows a somewhat close relationship with V. 
McCabeiana. 

Santa Rosa Junior College, 
September 8, 1939. 

DR. SETCHELL AND ALASKA WILLOWS 

CARLETON R. BA 

A phycologist went willow-wise. In 1931, while the writer 
was with the University of California, Dr. William A. Setchell, 
then head of the Department of Botany and sixty-seven, planned 
a summer trip to Alaska with Mrs. Setchell. He decided to 
collect willows exclusively. What willows were known from 
Alaska? He looked at herbarium specimens—made mental 
photographs. What other willows might occur in Alaska? He 
looked at more herbarium specimens. Said of one (Saliz pseudo- 
monticola Ball), “It looks like a service-berry” (Amelanchier). It 
does. | 

In the two summers of 1931 and 1932 Dr. and Mrs. Setchell 
brought back 619 numbers of willows from Alaska and the Yukon. 
These contained twenty-one species out of some twenty-four then 
known to occur in Alaska, as well as many of their varieties. 
That was remarkable in itself, when we remember that Dr. Set- 
chell travelled only three major north-south routes and the Yukon 
River. Of the three species he did not get, Salix ovalifolia does 
not occur in the area he covered and S. polaris and S. stolonifera 
are rare and of local occurrence. 

More remarkable still was the fact that he brought back abun- 
dant collections of five species not previously known from Alaska. 
These were Saliz anglorum Chamisso, S. Barrattiana Hooker (repre- 
sented by var. angustifolia And., S. albertana Rowlee), S. lasiandra 
Bentham (represented by var. lancifolia (And.) Bebb), S. pseudo- 
monticola Ball, and S. Setchelliana Ball. The latter, from the snout 
of the Muldrow Glacier, in Mount McKinley National Park, was 
new to science and has been found at only two other localities. 

His collections added two other varieties not previously known 
from Alaska and provided material of what later were described 
as three new varieties, all previously collected by others. He 
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also greatly extended the known ranges of several species and 
varieties. 

How did he do it? Four answers. 1. By giving attention 
only to willows. 2. By keen memory and observation. He 
brought in six Alaskan sets of the willow which “looked like a 
service-berry.’ Said he, “Whenever I saw a willow which looked 
like that, I just collected it.” 38. By gathering all the different 
forms observed at each stop, instead of deciding that they were 
the same as those collected at previous stops. 4. By making 
friends with everyone along the route. The Alaska and Yukon 
railroad furnished a gasoline speeder and “‘chaffeur” so that he 
could stop at any willow patch he saw. The steamboat captains 
told him when they were to stop to load firewood for the boilers at 
out-of-the-way places and whistled him when ready to leave. 
They let him dry his specimens in the boiler rooms. Auto drivers 
halted for a quick grab from roadside willow thickets. 

Still more surprises! Out in the Missouri Valley, Salix mis- 
souriensis is called the “diamond willow” because occasionally it 
produces diamond-shaped scars or depressions on the stems. 
These are caused by the atrophy of the lowermost trunk twigs in 
thickets and the failure of the wound to heal over. If all or most 
of the lower twigs die, the diamond pattern is that of the phyl- 
lotaxy of the species. Such specimens are highly prized for the 
making of ornamental canes. The closely related S. lutea of the 
Rockies also produces such diamonds. No other species were 
known to exhibit this phenomenon. At Gulkana in Alaska, Dr. 
Setchell observed beautifully bicolored log banisters displaying 
diamond markings. On inquiry, he learned that they were wil- 
low poles brought by Indians from the swamps. At Gulkana 
Roadhouse he found that the Indians had brought in a small log, 
now in the University botanical museum, and the makings of a 
beautiful walking stick, now a highly cherished possession of the 
writer. The material was from Saliz alazrensis, a tree willow not 

previously known to produce “diamonds.” 
Botanists, biologists, agronomists, foresters, geologists, and 

explorers have been collecting plants in Alaska and Yukon terri- 
tories for more than forty years. Yet one man, in two summers, 
added five species and two varieties of a single genus to the known 
flora. Exceptional results because of an exceptional man? Yes, 
and that gives us something to think about. Should a democracy 
cherish quantity or quality? When quintuplets or quadruplets 
are born, everything which money and science can accomplish is 
done for them, without regard to their heredity or promise of 
achievement. Who is seeking to discover and subsidize the 
superior child singly born? 

Extension Service, United States 
Department of Agriculture, Washington, D. C., 

March 31, 1940. 
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A PLEISTOCENE RECORD OF PSEUDOTSUGA 
MACROCARPA 

Hersert L. Mason 

Pseudotsuga macrocarpa (Torr.) Mayr. is an endemic species 
of the mountains of southwestern California which ranges from 
Mount San Pedro Martir in Lower California to the San Rafael 
Mountains of Santa Barbara County. It is commonly associated 
with Pinus Coulteri. In the vicinity of Figueroa Mountain, in 
Santa Barbara County, its range is contiguous to that of Pinus 
Sabiniana, which grows on the less protected slopes immediately 
below. A discontinuity in range of the width of San Luis Obispo 
County separates it geographically from the northern species, 
Pseudotsuga taxifolia. These two forest trees are closely related 
and are not readily separable in some of their morphological 
characters. ‘They differ from one another primarily in the larger 
average size of the cone and in the greater rigidity of the cone 
scales of P. macrocarpa, as well as in certain little understood 
matters of tolerance that lie behind their difference in geographic 
range. 

Both species, as well as certain presumably ancestral types, 
have been reported from the fossil record of western North 
America. Pseudotsuga miocena Penhallow (7, p. 70), P. sono- 
monensis Dorf (3, p. 72) and P. Masoni MacGinitie (4, p. 47) have 
been interpreted as bearing a relationship to P. tazifolia. Fossils 
determined as the modern P. taaifolia (5, p. 151) have been re- 
ported from Pleistocene deposits. P. praemacrocarpa Axelrod (1, 
p. 167), as the name indicates, was interpreted by its author as 
ancestral to P. macrocarpa. Wood has been found in a locality on 
the Mad River in Humboldt County, California, and referred by 
Penhallow (6, p. 68) to P. macrocarpa with the remark that “it is 
identical with the species as it grows on the adjoining hill.” It 
is, therefore, obvious that Penhallow was dealing with P. taai- 
folia, since P. macrocarpa does not occur that far north. 

Since Pseudotsuga praemacrocarpa from the Pliocene Mount 
Eden beds of southern California is the only authentic fossil rec- 
ord of the P. macrocarpa type, it is of interest to note the discov- 
ery of a specimen from the Pleistocene asphalt deposits at Car- 
pinteria, California. This specimen closes the gap in the record 
from the Pliocene to the present. The occurrence of the fossil 
in the Carpinteria asphalt is not far from the northern limit of 
the species today in the Zaca Lake area, San Rafael Mountains, 
Santa Barbara County. The proximity of the two localities, 
however, in no way indicates the great difference in the habitat 
of the modern tree and that recorded in the Carpinteria flora. 
As reported by Chaney and Mason (2), the Carpinteria asphalt 
contains a maritime flora dominated by Pinus radiata, P. muricata 
and Cupressus Goveniana, with a conspicuous understory flora of 
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Arctostaphylos, Ceanothus and live oaks. In addition to this for- 
est assemblage, there were elements of two other floras—namely, 
the coastal redwood flora of the north and the arid interior digger 
pine-juniper association. The species of these associations were 
represented by very fragmentary material. The first of these 
fragmentary floras is represented by a water-worn piece of wood 
of the genus Sequoia which was washed up on what is now a fossil 

Fic. 1. Fossil cone of Pseudotsuga macrocarpa. Natural size. 

beach. The absence of any other evidence of Sequoia and the 
nature of this occurrence led the writers to the conclusion that it 
did not grow in the immediate vicinity but was washed up by 
waves after a journey of considerable distance. The other of 
these floras is represented by a few fruits of Juniperus californica 
and Arctostaphylos glauca and a worn scale of a cone of Pinus 
Sabiniana. Both Juniperus californica and Arctostaphylos glauca 
are very prolific seed-producers and the scarcity of their seeds 
in the fossil record suggested that they could not have been pro- 
duced close to the deposit but must have been borne by stream 
from some distance inland. The condition of the cone scale of 
Pinus Sabiniana and the absence of any further evidence of this 
species in so rich a fossil flora was accepted as evidence that it 
was not a member of the plant association in the immediate vicin- 
ity. It, too, must have been carried into the deposit by the 
stream in whose bed the fossils were laid down. 

Pseudotsuga macrocarpa is another such element. It is not a 
coastal species but prefers the more arid interior mountains. It 
occurs in a zone at the upper limit of Pinus Sabiniana in close 
association with Arctostaphylos glauca and Juniperus californica. 
The fragmentary nature of the specimen attests its transport. 
Both ends of the cone are missing, the bracts are almost all 
broken off, and the scales all show marks of battering. In this 
deposit there are flowers with such delicate structures as stamens 
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preserved. It would seem that a woody cone, particularly if of 
local derivation, should be well preserved. Those cones of the 
other species in the deposit that are obviously from nearby are 
well preserved. 

The cone was collected by Mr. David Rogers of the Santa 
Barbara Museum of Natural History and was sent to Dr. Chester 
Stock of the California Institute of Technology and later re- 
ferred to the writer for identification. The specimen is now in 
the paleontological collections of the Museum of Natural History 
of Santa Barbara. 

Department of Botany, 
University of California, Berkeley, 

February, 1940. 
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A NEW SPECIES OF LECIDEA FROM. BRAZIL 

ALBERT W. C. T. Herre 

Among the lichens collected by the late Ynes Mexia, inde- 
fatigable and enthusiastic botanical explorer, occurs a Lecidea 
which I am reluctantly compelled to describe as new. It is quite 
unlike anything described by Wainio in his classic study on the 
lichens of Minas Geraes, or any species mentioned by Zahlbruck- 
ner in his papers on Brazilian lichens. 

Lecidea vicosensis sp. nov. Thallus effusus, tenuis, granu- 
lato-crustaceus, continuus ecorticatus, pallido fulvocinereo-testa- 
ceus, sorediis et isidiis destitutus, KOH—, CaCl,O.—. Apo- 
thecia biatorina, sessilia, primum planiuscula, parva, margine pal- 
lido et prominulo, dein magna difforma solitaria aut mox convexa 
aggregata-conglomerata, cervino-rufescente et nigricanti-fusco; 
hypothecium angustum umbrino-fuscum; hymenium I caeruleum; 
sporae octonae, in ascis biseriales, simplices, decolores, ovales et 
ellipsoidae, 7.75—9.5 y late et 15.5—20 y longae. 

Ad corticem arboris, Fazenda de Aguada, Vicosa, Minas 
Geraes, Brazil, Julio 31, 1930, legit Ynes Mexia 4295a. 
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The type is in the University of California Herbarium, no. 
510550, and a paratype is in the author’s herbarium. 

The thallus forms a thin continuous granular crust without 
cortex, soredia, or isidia, and spreads out in an indeterminate 
way; its color is pale tawny to ashy yellow brown; no chemical 
reactions. The sessile biatorine apothecia are at first small, flat, 
with a prominent pale margin, then large, irregular and solitary, 
but afterward forming convex crowded clusters; their color 
varies from tawny reddish to blackish dark brown; the broad 
hypothecium is very dark brown; the hymenium turns blue with 
iodine; the simple colorless spores are eight in number, arranged 
in two rows in the asci, oval to ellipsoid, 7.75—9.5 y broad and 
15.5-20 p long. The scanty specimens form a conspicuous crust 
on the bark of tree trunks, growing on a steep wooded slope at 
Fazenda de Aguada, near Vicosa, state of Minas Geraes, Brazil, 
at an altitude of 700 meters. 

Natural History Museum, 
Stanford University, California, 

February 20, 1940. 

ADDITIONS TO OUR KNOWLEDGE OF THE FLORA OF 
MOUNT BAKER, WASHINGTON. II. 

W. C. MuenscHER 

Since the appearance of the first note under the above title’ 
I have had an opportunity to do some more botanizing in What- 
com County, Washington. The following list includes twenty- 
four species, obtained in 1939, apparently not previously re- 
corded from the Mount Baker region. Acknowledgement is due 
to Professor K. M. Wiegand for assistance in the determination 
of several species. The specimens are deposited in the her- 
barium of Cornell University. 

GRAMINEAE 

Aerostis scasrA Willd. On dry stony slopes; Green Creek; Hildebrand Lake. 
Bromus cartnatus Hook. and Arn. On moraines, from Baker Lake to Easton 

Glacier. 
Bromus SuxsporFrit Vasey. On rocky slope along Ruth Creek. 
Panicum paciricum Hitche. and Chase. On rocky shelves and ledges; com- 

mon on the Twin Sister Range. 
PLEUROPOGON REFRACTUM (Gray) Benth. In boggy meadows, Elbow Lake. 
Poa sTENANTHA Trin. On ledges of alpine meadows on Skyline Ridge. 
Metica SmiruHit (Porter) Vasey. In open woods between Glacier and Sky- 

line Ridge. 
CYPERACEAE 

Carex scirpompeA Michx. On gravelly moraines near the headwaters of the 
South Fork of Nooksack River. 

Carex micropTerA Mack. On alpine slopes, Mount Hermann. 
Scirpus cagspitrosus L. Moist ledges and alpine bogs; Twin Sister Range. 

1 Muenscher, W. C. Additions to our Knowledge of the Flora of Mount 
Baker, Washington. Madrono 4: 263-270. 1938. 
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J UNCACEAE 

Juncus ReGerti Buch. On moist spring-fed slopes, west arm of Mount 
Shuksan and Panorama Dome. 

ORCHIDACEAE 

Catyrso BorEALIS L. Mossy coniferous forest, Skyline Ridge. 
HaBENARIA UNALASKENSIS Spreng. Open forest along bank of Green Creek. 

SALICACEAE 

Sattx MELANOPsIsS Nutt. In springy bogs near headwaters of South Fork of 
Nooksack River. 

SAXIFRAGACEAE 

SAXIFRAGA CAESPITOSA L. On exposed ledges above timber line on Twin Sister 
Range. 

SAXIFRAGA SAXIMONTANA KE. Nels. On rocky slopes in alpine meadows. 

RosACEAE 

PoreENTILLA EMARGINATA Pursh. In crevices of dry ledges above timber line, 
Skyline Ridge; Twin Sister Range. 

ONAGRACEAE 

Epitosium GLArEosum G. N. Jones. On dry rocky slopes, Mount Hermann. 

ERICACEAE 

ALLOTROPA viIRGATA Torr. and Gray. In coniferous forests on dry ridges. 

BORAGINACEAE 

AMSINCKIA INTERMEDIA Fisch. and Meyer. On gravelly soil along roadside near 
Glacier. 

CoMPOSITAE 

AGOSERIS AURANTIACA (Hook.) Greene. On moraines, above timber line. 
ERIGERON AUREUS GREENE. Local in rock crevices on high alpine slopes. 
Mapzra pissitirtora (Nutt.) Torr. and Gray. On dry banks near Glacier. 
TARAXACUM CERATOPHORUM (Ledeb.) DC. On shale slope near perpetual ice, 

west slope of Mount Baker. 
Cornell University, Ithaca, New York, 

January, 1940. 

REVIEWS 

A Manual of Aquatic Plants. By Norman C. Fassett. Pp. 1-382. 
McGraw-Hill Book Company, New York. 1940. $4.00. 

This is a treatment of a special group of plants that fills a real 
need of persons engaged in wildlife study or game management 
as well as of the botanist who must meet public service problems 
requiring the quick identification of aquatics with only fragmen- 
tary material. The work covers the region “from Minnesota to 
Missouri and eastward to the Gulf of St. Lawerence and Virginia,” 
a restriction of range that is not made clear in the title. However 
in view of the widespread occurrence of many aquatic plants the 
book will be found useful over a much wider area than is indicated 
by these limits. ““Bogs, which are often saturated, are excluded 
from this work as are small woodland brooks, waterfalls, tidal, salt 



238 MADRONO [Vol. 5 

and brackish waters. With the field thus circumscribed it is still 
very indefinite.” The book is profusely illustrated with excellent 
line drawings aimed to simplify the problem of identification. 
The keys are dichotomous with the exception of the first which 
comprises seventeen simple statements each of an outstanding 
character that is intended to guide the user to another key to the 
group under investigation. The keys make full reference to 
illustrations of specific points which facilitate their use enormously 
and eliminate the necessity of many words of description. The 
appendix is directed mainly to the field of game management. It 
consists of an annotated list of plants with statements of their 
use by various categories of birds and by mammals and fish; there 
are bibliographic references to such uses. The author is to be 
congratulated on the completion of so useful a book.—H. L. 
Mason. 

A Manual of the Liverworts of West Virginia. By NELLE AMMoNS. 
American Midland Naturalist 23: 3-164, pls. 1-26. 1940. Uni- 
versity Press, Notre Dame, Indiana. Cloth $1.75. 

This manual includes 56 genera and 111 species, 23 more than 
have been reported previously for West Virginia. The Junger- 
manniales comprise a large proportion of the hepatic flora, only 
15 species being recorded for the Marchantiales. No new com- 
binations or species are proposed. Dr. Ammons follows the sys- 
tem recently proposed by Evans (Bot. Rev. 5: 49-96. 1939), an 
arrangement of groups differing from that found in most current 
floras. ) 

Many items not usually found in bryological manuals are in- 
cluded. In the preface are brief paragraphs on the topography 
of West Virginia, the history of the study of liverworts in the 
state, the collection and care of liverwort specimens and a general 
discussion of the life history and structure of Hepaticae followed 
by a table giving the differences between mosses and liverworts. 
These last two sections serve as an introduction to Hepaticae for 
those who have had no formal bryological training. Brief de- 
seriptions of the orders and suborders of Hepaticae followed by 
an outline giving the sequences of families and genera as pro- 
posed by Evans introduce the taxonomic treatment. The main 
key is to genera rather than to families. This is probably the 
reason that Dr. Ammons used the less graphic numerical type of 
key rather than a simple dichotomous key. In a few instances, 
characters in the key would be extremely difficult to use if one 
were not already familiar with the group. “Thallus with pores 
(some exceedingly small and barely discernible )’’ as opposed to 
“thallus without pores,” is a character that might well stump the 
amateur. For each species is given a brief description which 
stresses vegetative rather than reproductive characters, habitat, 
distribution according to counties within the state and general 
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distribution throughout North America. In many cases additional 
notes are given that will help to distinguish the species from 
closely related entities. Twenty-six plates of detailed illustra- 
tions for all species included in the manual supplement the de- 
scriptions. The author is to be congratulated for making all 
drawings in a given series on the same scale. Four appendices 
cover species excluded, abbreviations and names of authors, mean- 
ings of specific names and a glossary. Although of interest, these 
appendices are not all essential. A useful bibliography of 193 
titles completes the text. The manual gives evidence of much 
careful and painstaking work and is a welcome addition to the 
literature on Hepaticae. Since many of the species are widely 
distributed, the work will be of value to bryologists in other parts 
of North America.—ANNETTA Carter, Department of Botany, 
University of California, Berkeley. 

Desert Wild Flowers. By Epmunp C, Jagger. Stanford Univer- 
sity Press. Pp. 1-322, 764 figs. Stanford University Press, Stan- 
ford University, California. 1940. $8.50. 

Here is a book written for every nature lover who wishes to 
learn a good deal more about the plant life found on the Mohave 
and Colorado Deserts. Fewer and fewer people can resist the 
temptation to travel out into the arid wastes of the Southwest 
these days, and this volume is a fine introduction to the plant 
friends one will make there, whether he is going to Death Valley 
or the lower Colorado River. It is a scientifically accurate book 
written for the amateur and it is filled with interest for the widest 
audience. 

Mr. Jaeger combines the varied training of a naturalist with 
the skill of a keen observer and the accuracy of a scientist. He 
has been a student of desert natural history for twenty-five years 
and himself first discovered in California several of the plants of 
which he tells. Furthermore, he knows how to present his story 
in a simple, colorful style. Consequently, this book not only 
describes the plants, but tells us a great deal about the animal life 
associated with them, as well as many details about habitats, 
economic uses, and life histories. 

In addition to the latest scientific name, each plant has been 
given a common one chosen with meritorious care. Perhaps it is 
only the professional taxonomist who will regret the omission of 
the author of the scientific name. The concise descriptions are 
valuable aids to making the correct determinations, but they are 
intended only as supplements to the excellent line drawings that 
accompany each species. Mr. Jaeger himself was the artist and 
he travelled thousands of miles to sketch the plants in flower from 
life. The seven hundred and sixty-four line drawings and photo- 
graphs serve as the only “key” to the book. One looks at the pic- 
tures, which follow the usual systematic sequence, until he matches 
his unknown plant. Then he verifies his determination by a peru- 
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sal of the careful descriptions. Since practically all the members 
of the flora of the California deserts have been included, this little 
handbook can properly lay claim to being the most complete 
work ever published on the flora of that region. Without doubt 
it is also the best. Its quality depends not only upon the careful 
work of its author, but upon the excellent handling given it by 
the publisher.—D. D. Keck. 

NOTES AND NEWS 

SOUTHERN OccuRRENCES oF ALLIUM CRENULATUM AND MeEco- 
NELLA OREGANA. Allium crenulatum Wiegand seems to have been 
recorded previously only from the Olympic Mountains in north- 
western Washington. However, collections of this species with 
‘its flattened and characteristically crenulate scapes, have been 
made in northwestern Oregon as follows: rocky, exposed slope, 
Saddle Mountain, Clatsop County, June 15, 1936, John Ifft & 
S. G. Wildman 58; turf on open upper slope, Saddle Mountain, 
June 24,1938, G. B. & R. P. Rossbach 518; loose turf on dry ledge, 
shoulder of Humbug Mountain (very near Saddle Mountain), 
June 25, 1988, G. B. § R. P. Rossbach 445. These collections are 
in Dudley Herbarium, Stanford University. 

Meconella oregana Nutt. seems not to have been recorded south 
of Oregon. The following collections, at least, have been made 
in California: Fish Ranch road, Berkeley Hills, Contra Costa 
County, 1935, Adelyn Helsley 163 (Herb. Univ. Calif., Berkeley) ; 
moist flat, Mount Hamilton, eight miles from summit on road to 
San Antonio Valley, Santa Clara County, April 6, 1930, J. T. 
Howell 4662 (Herb., Calif. Acad. Sci.) ; moist soil, base of hillside 
along Arroyo Bayo, Dr. H. J. Beaver ranch, east side of Mount 
Hamilton, Santa Clara County, April 24, 1938, G. B. §& R. P. Ross- 
bach & H. J. Beaver 665 (Dudley Herb.).—Geroree B. anp Rutu P. 
Rosssacu, Stanford University. 

Mr. Norman Nevills will lead an expedition of nine on a trip 
down the Green and Colorado rivers, leaving Green River, Wyo- 
ming, June 20, 1940, and arriving at Boulder Dam about August 
25. The group will travel in three specially designed boats and 
will make botanical and geological observations and collections 
in the little known Canyon country. Dr. Hugh C. Cutler, of 
Washington University, is in charge of botanical research and 
Mr. Nevills of the geological work. 

Mr. John Thomas Howell of the California Academy of Sci- 
ences, one of the readers of my article in the April, 1940, issue of 
Mapvrono, suspected that the species referred to therein as Carduus 
pycnocephalus was not that species but one closely allied to it. An 
exchange of material has permitted both of us to become satisfied 
that our introduced species is C. tenuiflorus Curt. I wish to express 
my sincere appreciation of the courtesy shown me by Mr. Howell 
in making possible the early correction of this error.—V. L. Cory. 
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PROTOCORONOSPORA ON PHORADENDRON 
FLAVESCENS IN CALIFORNIA 

Louise DarLING 

In the spring of 1928 a new disease of the mistletoe, Phora- 
dendron flavescens (Pursh) Nutt. var. macrophyllum Engelm. was 
reported as occurring on mistletoe plants parasitic on willows 
and poplars growing on the northwest shore of Clear Lake in 
Lake County, California. Several collections have since been 
made, but all in this same general locality. The disease has 
never been noted elsewhere in California, nor has any other 
record of it been found. 

The infection, at first noticeable on the Phoradendron leaves 

as small brown spots 2 to 5 mm. in diameter, later becomes con- 
fluent involving the greater part of the leaf (text fig. 1). Stem 
lesions are smaller, averaging 1 mm. in diameter, but very closely 
grouped together. In time the infecting organism completely 
kills its host and fruits abundantly over the surface of the dead 
leaves and stems. The fruiting bodies are in the form of dark 
erumpent sori containing masses of spores. The organism caus- 
ing the disease was at first thought to belong to the genus Gloeo- 
sporium because of the type of acervuli formed and the manner 
in which the spore masses oozed from them. An examination 
of the spore bearing structures, however, showed it to be an 
undescribed species of the genus Protocoronospora. 

The genus Protocoronospora was first described by Atkinson 
and Edgerton (Jour. Mycol. 13: 185-186. 1907) as causing a 
disease of cultivated vetch. These two investigators tentatively 
placed the new genus close to Corticium in the Thelephoraceae 
because it appeared to produce basidia in a definite hymenium 
seated on a pseudo-parenchymatous subhymenium. The bud- 
ding of spores on germination from one or both ends was taken 
as an additional character indicating basidiomycete relationship. 
The new genus suggested affinity with Ezobasidium also in that 
conidiophores, similar in shape but shorter and more slender 
than the basidia, were borne in the same hymenium intermingled 
with the basidia. The conidia resembled basidiospores in shape 
and size and both were sessile, borne in terminal whorls which 
were repeatedly replaced. 

Wolf, however, in a later and more comprehensive study 
(Jour. Elisha Mitchell Sci. Soc. 836: 72-84. 1920) of the same 
organism, Protocoronospora nigricans, found characters which 

definitely removed it from the Thelephoraceae to the Melan- 
coniaceae of the Fungi Imperfecti. His chief basis for the 
change in position of the genus was the multinucleate condition 
in all parts of the fungus: nutritive mycelium, stroma, conidio- 

Manrono, Vol. 5, pp. 241-280. October 4, 1940. 
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Fic. 1. Leaves and stems of Phoradendron flavescens var. macrophyllum 
infected with Protocoronospora Phoradendri. The leaves are arranged to show 
progressive stages in the development of the disease. Collected on Salix laevi- 
gata, north shore of Clear Lake, Lake County, California. xX 0.8. 

phores, and conidia. The conidiophores are of varied size, and 
range from slender, nearly cylindrical to clavate; hence Atkin- 
son’s and Edgerton’s interpretation of basidia and conidiophores 
making up the hymenium. A second point of importance lay in 
the fact that the number of spores borne by each conidiophore 
is indefinite. This is particularly pertinent since the spores may 
be replaced, as they mature and fall away, by new ones—a con- 
dition not associated with basidiomycetes. Also, in place of 
being formed on well defined sterigmata, the spores are sessile 
or nearly so. In the Thelephoraceae, the basidia are binucleate 
in the young stages, and arise from binucleate cells of the sub- 
hymenium. The situation prevailing in Protocoronospora is not 
known in any of the basidiomycetes. 

Protocoronospora Phoradendri sp. nov. In maculis brunneis, 
primum parvis et distinctis, dein confluentibus, in foliis cauli- 
busque; mycelium intracellulare; acervuli amphigeni, subepider- 
mici, erumpentes; setae multum rarae, 30—50 y longa, 3—4 y diam- 
etro, fuscae; conidiophora clavata ad cylindrata, 11-30 y longa, 
3-9 y diametro; conidia ab apicibus aut rarius a lateribus conidio- 
phorum abscissa, 1-9 fere 5 aut 6 simul; sterigmata parvula, ob- 
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scura, non manifesta dum post conidia fundendum; conidia 
eburnea in mole, recta ubi juvenia, maximum partem falcata ubi 
matura, 15—26 y longa, 4.5—6.5 y diametro; germination a tubulos 
germinantes producendo. 

In brown spots, at first small and distinct, later confluent, on 
stems and leaves; mycelium intracellular; acervuli amphigenous, 

si he
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Fic. 2. Young acervulus of Protocoronospora Phoradendri on leaf of 
Phoradendron flavescens var. macrophyllum: a seta, b cuticle torn from the 
epidermis by growth of acervulus, c conidiophores, d stroma; drawing semi- 
diagrammatic, x 146. 

subepidermal, erumpent; setae exceptionally rare, 30-50 by 3-4 
microns, dark brown; conidiophores clavate to cylindrical, 11-30 
by 38-9 microns; conidia abstricted from the tips or, more rarely, 
sides of the conidiophores, 1—9, usually 5 or 6 simultaneously; 
sterigmata small, obscure, not evident until after shedding of 
conidia; conidia cream-colored in mass, straight when young, 
mostly faleate when mature, 15-26 by 4.5—6.5 microns; germina- 
tion by production of germ tubes only. 

Type. On Phoradendron flavescens (Pursh) Nutt. var. macro- 
phyllum Engelm., north shore of Clear Lake, Lake County, Cali- 
fornia, March 30, 19384, Lee Bonar (Herb. Univ. Calif. no. 615— 
587). 

The morphology of the infection produced on Phoradendron 
flavescens by Protocoronospora Phoradendri was studied in detail. 
Stained permanent preparations of cross sections of leaves in 
young and more advanced stages of infection were used to work 
out the structure and development of the acervuli and for study 
of the nuclear content of hyphal cells in the nutritive mycelium 
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as well as in the fruiting structures. Examination of this mate- 
rial showed the following: the fungus is an intracellular parasite 
although it may pass through intercellular spaces as it ramifies 
through the host. It is most abundant in the epidermal and sub- 

Fic. 3. Protocoronospora Phoradendri. a, Conidiophores showing sterig- 
mata and spores; from acervulus developed on Leonian’s agar; stained to 
show multinucleate condition, X 298. 6, Cells of intracellular mycelium show- 
ing multinucleate condition; camera lucida drawing, Xx 194. 

epidermal layers and does not invade the vascular tissue. The 
parasite does not cause distortion in the host cells though the 
chloroplasts are destroyed with its advance. Hyphal strands in 
the host cells average 4 to 5 microns in width. Cells with four 
to six nuclei are common (text fig. 8, b). The mycelium becomes 
massed at various spots just under the epidermis; there anasto- 
mosing strands give rise to a pseudoparenchymatous stroma 

eventually occupying from two to three layers of host cells. The 
free ends of stromatic cells form the condiophores. The force 
exerted by the growth of stroma and conidiophores raises the 
epidermis, making a rent in the thick cuticle which is finally 
pushed back, thus forming a border about the whitish pustule of 
spores extruded from the mouth of the acervulus. With age the 
averculus becomes darkened and the cuticle around it is sloughed 
off. Mature acervuli vary in size from 150 to 330 microns, with 
the average around 250 microns. Sometimes two or more may 
coalesce. The acervuli form on both surfaces of the leaves. 

Stock cultures were started from single spore isolations. A 
modified Leonian’s agar’ and oatmeal agar proved to be the most 

1Dihydrogen potassium phos- GINCOSG ino oo i eee eee 6. gr. 
MNALe ic eek ee eee L2or.. “Maltsextract #-- 442 6. gr. 

Magnesium sulphate ........ ‘bier. -Distilledewatere. 47. ee 1,000 cc. 
EUS ALS Jc rlerci gar eRe ra eee eee 20. gr. 
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suitable media both for mycelial growth and for sporulation. 
Colonies in culture are characterized by a flat, “wet” type of 
growth. Often almost as soon as macroscopic colonies are evi- 
dent on the agar, dark cushion-like centers are developed. 
These are bordered by a white margin of actively growing 
hyphae. Zonation is a conspicuous feature in older colonies of 
this fungus. | 

Two to three days after conidia have been planted on plates 
of Leonian’s agar, fresh conidia develop as lateral outgrowths 
from hyphal cells as well as on conidiophores. Spores form as 
outgrowths of the cells and are abstricted as they enlarge and 
become curved. Mature spores measuring up to 30 by 8 microns 
may be found massed about the mycelium and conidiophores. 
Usually within a week black acervuli of irregular shape develop 
on the young colonies. Conidiophores and conidia form in great 
numbers in these structures and ooze forth from the mouths. 

The conidiophores in culture show variation in shape although 
all are of the same general pattern, cylindrical to clavate. They 
are borne on the tips of the hyphae and often are not differen- 
tiated to any extent from other cells in the filament. The 
conidia are borne in whorls at the tips and occasionally along the 
upper sides of the conidiophores. The number borne at a time 
varies from one to eight or nine. They appear to be sessile until 
after they have fallen away when little sterigmata-like pegs may 
now and then be seen projecting from the condiophores. Pre- 
sumably these little projections grow into new spores which, in 
turn, when abstricted, leave sterigmata at the base. The conidia 
are hyaline, granular, thin-walled, multinucleate, sometimes con- 
taining guttulae. They cling together in glutinous, cream- 
colored masses. 

Infection experiments were carried on with three species of 
plants: Vicia sativa to which Protocoronospora nigricans is ex- 
tremely destructive, Phoradendron flavescens var. macrophyllum and 
Phoradendron villosum. Plants were inoculated as follows: (1) 
by sponging the leaves and stems with a heavy spore suspension 
and (2) by wounding the tissues with a needle dipped in the 
spore suspension. Neither Vicia sativa nor Phoradendron villosum 
proved susceptible to attack. In the case of Phoradendron fla- 
vescens var. macrophyllum, infection in the form of blackening 
from 1 to 2 mm. about the wounds showed within eight days. 
Within forty-three days immature acervuli appeared. The 
plants which were sponged with spore suspension were not af- 
fected. In leaves inoculated through wounding, the incidence 
of infection was approximately 30 per cent. 

For purpose of contrast, specific characters of Protocorono- 
spora nigricans and Protocoronospora Phoradendri are assembled in 
the following table. Material used for the study of Protocorono- 
spora nigricans was furnished by Dr. Wolf. 
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Comparison of Protocoronospora nigricans and Proto- 
coronospora Phoradendri. 

Protocoronospora nigricans 

Leaf lesions numerous, small, 
dark brown to black, spots av. 
1 mm., or in streaks 1-5 mm. 
long. 

Stem lesions, black streaks 3 

mm. to 8 cm, or more. 

Acervuli 55-220 microns diam., 
av. less than 100 microns, 
single or clustered, subepider- 
mal, erumpent. 

Setae dark brown, tapering, 
50-95 by 6-9 microns, abun- 
dant on leaves and stems, none 
on pods; 1-20, av. 6-8 per 
acervulus. 

Conidiophores clavate to cylin- 
drical. 

Conidia_ straight to — slightly 
curved, continuous, 11—20 (av. 
17) by 2.5-8.5 microns, hya- 
line, pale pink in mass. 

Germination of conidia by bud- 
ding and by germ tubes. 

Hosts: species of Vicia. 

Protocoronospora Phoradendri 

Leaf lesions lighter brown, 
large, indefinite in shape, be- 
coming confluent over most of 
leaf. 

Stem lesions small, 1 mm. or 
less, crowded, coalescent. 

Acervuli 165-830 microns diam., 
single or clustered, more con- 
spicuously erumpent. 

Setae dark brown, tapering, 
bulbous base, 80-50 long by 
3—4 microns wide above base; 
very rare on leaf, lacking on 
stems; 1-10, av. 1-2 per acer- 

vulus. 

Conidophores clavate to cylin- 
drical. 

Conidia decidedly falcate at ma- 
turity, continuous, 15-26 (av. 
20-24) by 4.5-6.5 microns, 
hyaline, creamy white in mass. 

Germination of conidia by germ 
tubes; no true budding. 

Host: Phoradendron 

var. macrophyllum. 
flavescens 

These differences are considered of sufficient importance to dis- 
tinguish the fungus parasitic on mistletoe as a separate species. 

The writer is indebted to Dr. Lee Bonar of the Department 
of Botany, University of California, Berkeley, for his helpful 
advice and criticism during the course of this study. 

Department of Botany 
University of California 

Berkeley, November 27, 1939 
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TWO NEW COMPOSITAE FROM THE WALLOWA 
MOUNTAINS OF OREGON 

Morton E. Peck 

The two plants here described were collected several years 
ago in one of Oregon's chief centers of endemism, an area which 
still continues to yield novelties to the collector. 

Cirsium wallowense sp. nov. Caulis robustus 5-10 dm. altus 
supra medium late ramosus cano-lanatus; folia 2-4 dm. longa ad 
basin decurrentia anguste linearia praeter lobos remotos plus 
minusve 38-fissos, hic 1.5—4 em. longis apicibus spinis tenuissimis 
flavis cuspidatis, subter dense tomentosa, supra sparse tomentosa; 
capitula 1-3 in extremis ramorum longorum; involucrum 4-5 cm. 
latum vix 3 cm. altum densius arachnoideo-tomentosum, squamis 
intimis ad apicem rigido-scariosis, exterioribus minus dimidio bre- 
vioribus valde patentibus vel squarrosis spinis brevibus armatis, 
dorso non glanduloso; corollae ochroleucae vel pallide lilaceae 
apicibus loborum obtusis; anthera abrupte brevi-acuminata. 

Stem stout, 5-10 dm. high, widely branched above the middle, 
closely gray-lanate; leaves 2—4 dm. long, decurrent at base 1-4 
cm., narrowly lanceolate to oblanceolate, deeply pinnatified or 
pinnatisect, with sometimes rather remote, more or less deeply 
3-cleft segments, these 1.5—4 cm. long, the apices tipped with 
slender yellow spines, the lower surface densely gray-tomentose, 
th upper more thinly so and somewhat floccose; heads solitary or 
in twos or threes, mostly at the ends of the long slender ascending 
branches, without subtending leaves or only 1 or 2 and these very 
small; involucre 4-5 cm. broad and less than 3 em. in height, 
rather densely arachnoid-tomentose, the innermost bracts stiff- 
scarious and often curled toward the tips, the rest all more than 
half as long, narrowly lanceolate and long-acuminate, mostly 
more or less spreading or recurved, none glandular on the 
back, armed with short weak spines; corollas ochroleucous or pale 
pinkish, the lobes nearly blunt; anthers abruptly short-acumin- 
ate; tips of pappus slightly dilated and minutely scabrous. 

Type. Open woods, five miles east of Flora, Wallowa 
County, Oregon, June 23, 19384, Peck 18243 (Herb. Willamette 
Univ.). Additional collection: west slope of the Snake-Imnaha 
River divide, twenty-three miles above Imnaha, Wallowa County, 
July 18, 1933, Peck 17655. 

This species is not very similar to any other known to us. In 
Oregon at least it is probably confined to the Wallowa region. 
On the Imnaha-Snake River divide it was noted scattered over a 
wide area of steep open slopes. 

Taraxacum paucisquamosum sp. nov. Planta e radice maxima 
alta; foliis patentibus 4-8 cm. longis oblongis vel late oblanceo- 
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latis obtusis runcinato-pinnatifidis prope glabris; scapis paucis, 
2—6 cm. altis ad apicem tomentosis; capitulis circiter 30—50-floris ; 

involucro 12-16 mm. alto squamis minute bifidis exterioribus 
patentibus vel reflexis 4-7 mm. longis interioribus 8—10, intimis 
late lanceolatis; achenis pallide olivaceis ad apicem spinulosis 
rostro minus bis longiore corpore ; pappo flavido-albo. 

Plant inconspicuous, from a very deep taproot; leaves few, 
mostly spreading, 4-8 cm. long, mainly sessile, oblong or broadly 
oblanceolate, obtuse, shallowly to rather deeply pinnatifid, the 
segments mostly runcinate, glabrous or with a few scattered 
hairs; scapes one to several, slender, 2-6 cm. long, tomentose at 
summit; heads small, about 830—50-flowered; involucre 12—16 mm. 
high, the bracts mostly minutely bifid at apex with a small dorsal 
prominence just below, the outer 12—15, usually less than half as 
long as the inner and spreading or reflexed, oblong or broadly 
lanceolate, the inner 8—10, in 2 series, the outer of these linear- 
lanceolate, the inner broader, all with white-scarious margins ; 
achenes light olive, sharply spinulose above, deeply 5-grooved, 
the beak less than twice as long as the body; pappus yellowish- 
tinged. 

Type. Barren stony slope, altitude 3000 m., near the summit 
of Peet’s Point, Wallowa mountains, Oregon, Peck 17967 (Herb. 
Willamette Univ.). 

This is apparently closely related to Taraxacum ovinum Greene, 
and may possibly be conspecific with it, but it differs in some par- 
ticulars, especially in the much narrower involucral bracts. 

Willamette University, 
Salem, Oregon, March 25, 1940. 

PINUS MURICATA AND CUPRESSUS FORBESII IN 
BAJA CALIFORNIA 

Cart ErPLinGc AND WILLIAM ROBISON 

The fact is generally known that Pinus muricata occurs on the 
mainland of Lower California, as well as on Cedros Island, but 
because few botanists have visited the inaccessible ridge where 
it occurs and because of the phytogeographic interest of the 
closed cone pines, the stand merits a brief description. The occur- 
rence and survival of this species on Cedros Island will be dis- 
cussed elsewhere by another author. 

El Cafion de Pinitos, as the locality is known locally, lies to 
the west of San Antonio Mesa, between Rio San Ysidro and Rio 
San Antonio seventy miles south of Ensenada. It may be reached 
by an obscure track which leaves the main road in a northwesterly 
direction about two and one-half miles north of the entrance to 
the Guzman Ranch on San Antonio Mesa, or about three miles 
north of a group of conspicuous eucalypts near the head of the 
canyon leading to the Johnson Ranch (Rio San Antonio). In dry 



Ficure 1 

FIGurE 2 

Puare 25. Prnus muricata IN Baga Carirorntia. Fic. 1. Approximately 
one-third of present stand; Arctostaphylos undercover on upper part of slope; 
area regenerated after fire, chiefly Ceanothus and Adenostoma, on lower part 
of slope, the sharp line of demarcation running diagonally upward from right 
to left; foreground with two large specimens of Cupressus Forbesii in canyon 
bottom. Fic. 2. Habit of the larger trees; trunk of specimen at extreme right 
perhaps eight inches in diameter and twenty feet tall; Coastal Sage of the north 
slope in the background. 
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weather this track may be traversed by automobile for about 
four miles to the foot of the slope on which the pines are situated. 
The canyon itself runs in a westerly direction and is about two 
miles long. It debouches upon a coastal llano about a mile from 
the ocean. 

The pines may be reached most easily from the end of the 
“road,” by ascent of the shoulder which marks their eastern bound- 
ary. Once they are reached, a cleared trail may be found which 
was used in minor “logging”’ operations several years since. This 
trail leads upward to the main ridge and connects with several 
colonies by branch trails. In this way dense brush may be avoided. 

The whole area has been severely burned and the original 
vegetation has been modified accordingly. At present, the north 
side of the canyon is covered chiefly by the Coastal Sage associ- 
ation in which Salvia Munziu is predominant, associated chiefly 
with Artemisia californica, Viguera laciniata and scattered low speci- 
mens of Rhus laurina. Occasional patches of Adenostoma fascicula- 
tum var. obtusifolium still occur, however, and suggest a once wider 
distribution. The south side of the canyon is densely covered 
with chaparral, with several areas of Coastal Sage, in part at least 
induced by burning. The lower slopes, to the canyon bottom 
have been burned recently and are now covered with a dense 
tangle in which Ceanothus verrucosus, C. tomentosus var. olivaceus 
and Adenostoma fasciculatum var. obtusifolium are dominant. 

Pinus muricata now occupies the uppermost more broken parts 
of the ridge, chiefly along the southern slope and extends sporadi- 
cally downward half way to the bottom. The species ranges 
from east to west for perhaps a mile or more. At its western 
limit it spreads out fanwise and occupies the areas on the northern 
and western faces of the ridge. On the southern slope it formerly 
extended to the seaward western slope, but, except for about 
twenty small trees near its western limit, this part, perhaps a third 
of the stand, has been destroyed by recent fires. There is some 
regeneration of the stand in this area. At present, the conspicuous 
trees are scarcely as many as three thousand and, in the unburned 
area, very little reproduction is evident. The largest trees are 
perhaps twenty-five feet tall and six to eight inches in diameter. 
Such trees show ring counts of forty to sixty years. Within the 
stand itself and throughout the upper slopes, the undercover is 
mainly Arctostaphylos pungens with A. bicolor, Quercus dumosa, 
Adenostoma fasciculatum var. obtusifolium and Cupressus Forbesi as 
associates. 

The cypress extends throughout the slope, beyond the range 
of the pine. It also occurs in the next canyon to the south, the 
entrance to which lies directly west of the Guzman Ranch. 
Several fairly large trees occur here. For the most part, however, 
the trees are small, are often depauperate and resemble the 
thickets of Cupressus pygmaea of the Mendocino Coast of Cali- 
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fornia. They may form cones when only two or three feet tall 
and as yet unbranched. Fairly large individuals occur also on 
the ridge. Reproduction is good in the burned areas. 

Mention of Cupressus macrocarpa as occurring at San Quintin 
is frequently found in the literature. This statement must be a 
blunder. San Quintin is itself situated on low sandy soil on an 
estuary. Any trees nearby would be very conspicuous. There is 
no evidence that the cypress may be found in the interior hills to 
the east, for they are very arid, nor does the species occur in the 
low range of hills which lies immediately along the coast north of 
San Quintin. These are apparently of volcanic origin and are 
covered with Coastal Sage. The first named author has traversed 
this area both by automobile and by foot without finding any 
evidence of their occurrence there. It may be that specimens of 
C. Forbesii from the canyons described above, were ascribed to 
San Quintin, or it may be that cultivated trees of C. macrocarpa, 
which are planted at the small presidio near San Quintin, were 
thought to be native. 

Department of Botany, 
University of California, Los Angeles, 

April, 1940. 

A REVISION OF THE GENUS MONOLOPIA 

EtHet Crum 

Monolopia is an endemic Californian genus of the Compositae 
belonging to section Eriophyllanae of the tribe Helenieae. It is 
confined mainly to the North and South Coast ranges, the border- 
ing portions of the San Joaquin and Sacramento valleys and to 
cismontane southern California. All species occur in the inner 
South Coast Ranges which thus represent the center of distribu- 
tion; probably, also the center of origin is located in the same 
general area. The distribution pattern presented by the genus 
is that of two morphologically rather primitive species, both with 
restricted ranges and habitats, and two morphologically more 
advanced species, more tolerant and widely ranging and appar- 
ently now actively extending their territory (text fig. 1). 

All species of Monolopia are vernal annuals, inhabiting for 
the most part slopes and valleys in the Upper and Lower Sonoran 
zones; one species, M. gracilens, enters the Transition. When 
growing among other annual composites, the white lanate herb- 
age, and the usually numerous bright yellow pedunculate heads, 
often one or two inches in diameter, are readily recognizable. 
Where species of the genus occur they are often dominant and 
whether in small colonies or covering extensive areas, constitute 
one of the most attractive components of the spring floral display 
in California. 
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As here delimited, Monolopia may be considered a resultant 
of three evolutionary tendencies toward reduction common in the 
Helenieae: reduction in number of involucral bracts and close 
correlation of these with the number of ray flowers, loss of re- 
ceptacular bracts, loss of pappus; there is also at least one addi- 
tional important evolutionary trend—the development of a sub- 
bilabiate ray corolla, manifested by a small posterior lobe. Ex- 
cluding Pseudobahia, by some botanists considered a section of 
Monolopia, the genus constitutes a natural group of four species. 
The following combination of characters, in addition to those 
mentioned above, serve to distinguish the group: inflorescence 
paniculate, terminating the branches, the heads often rather long- 
pedunculate; the presence of black-pigmented hairs on the phyl- 
laries, more conspicuously developed distally; presence of moni- 
liform hairs on the lobes of the disk corollas. 

The genera of the section Eriophyllanae most closely related 
to Monolopia are probably Eriophyllum and Pseudobahia. ‘The 
Eriophyllum lanatum aggregate is probably ancestral to both 
Monolopia and Pseudobahia, also to certain annual species of Erio- 
phyllum, such as E. ambiguum and E. nubigenum (Constance, L. 
the genus Eriophyllum. Univ. Calif. Publ. Bot. 18: 69-123. 
1937). Monolopia agrees closely with these groups in the charac- 
ter of the indument and in the general aspect; it differs from 
both Eriophyllum and Pseudobahia in the sub-bilabiate ray corol- 
las, and in the constant absence of pappus, and from Pseudobahia 
in addition by the reduced number of phyllaries and the details 
of floral structure. 

Important tendencies toward divergence within the genus are: 
flattening of the achenes; union of the phyllaries. Flattening of 
the achenes has usually been considered an important character 
in the Helenieae and has been used to differentiate genera or other 
related groups. However, this tendency is by no means uni- 
formly developed in Monolopia. Two of the species, M. major 
and M. lanceolata, have disk achenes which are markedly obcom- 
pressed, in this respect farthest removed from all members of 
the genus Eriophyllum (text fig. 2). Both species are marked by 
large size and vigor and agree in the divergent peduncles and 
large conspicuous heads with long, deeply dentate ray corollas. 
Monolopia major, shows evolutionary advance in such morpho- 
logical characters as the united phyllaries, and the more obcom- 
pressed disk achenes which have developed a narrow mem- 
branous margin, usually more conspicuous near the base. Both 
Monolopia lanceolata and M. major have relatively extensive ranges; 
together they occupy territory from Tehama County to Riverside 
County, M. major being the only representative of the genus north 
of Contra Costa County and M. lanceolata the only representative 
south of Kern County. As indicated on the map (text fig. 1) by 
outlying stations, both are apparently actively extending their 
ranges. The two more primitive species have disk achenes of 
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almost equal width and thickness. They are further character- 
ized by lower, more slender habit, distinct phyllaries, smaller 
heads, and shorter, subentire ray corollas. Their ranges and 
habitats are more restricted than those of M. major and M. lanceo- 
lata. Monolopia gracilens, the most primitive member of the 
genus, is confined to the South Coast Ranges, occupying for the 
most part, half-shaded slopes in the Upper Sonoran and Transi- 
tion zones. The remaining species, here described as new, in- 
habits the low barren foothills of the Temblor and San Carlos 
ranges and of the Tehachapi Mountains at the head of San Joa- 
quin Valley. The two species thus have different ranges and 
habitats and are separated morphologically by constant differ- 
ences in habit such as the angle of divergence of the upper 
branches and peduncles, and by the length of the disk corollas, 
and the length and pubescence of the achenes. 

The taxonomic history of Monolopia is relatively brief. The 
genus was erected by De Candolle in 1834 on specimens collected 
in California by Douglas. The name, derived from two Greek 
words meaning “‘single covering,’ refers to the uniseriate invo- 
lucre. The generic description is based almost exclusively on 
M. major, the type species. In his comment on the second spe- 
cies named, M. minor, De Candolle states: “car. generis in floribus 
junioribus non rite vidi.’ The identity of M. minor remains 
doubtful. If properly represented by the Douglas specimens, so 
named in Gray Herbarium, it cannot be referred to Monolopia. 
Receptacular hairs are: present, a character not observed in any 
Monolopia collection examined; no posterior lobe is present on the 
ray corollas. The combination of characters presented by the 
specimens of M. minor is not known in any species of Eriophyllum 
to which M. minor has been referred by Rydberg (N. Am. Fl. 34: 
86. 1915). Heller believed he had rediscovered the species in 
Pseudobahia Heermannii but the phylaries of the latter species are 
more numerous, of different shape, and show a median thicken- 
ing easily observable even in immature specimens. Moreover, in 
the Gray Herbarium specimens of M. minor, the hairs at the base 
of the corolla throat, characteristic of Pseudobahia, cannot be ob- 
served. In generic characters, however, these specimens do not 
differ from Baeria, and, since they were probably collected in the 
coastal region of California, may represent immature, unusually 
lanate plants of Baeria hirsutula Greene. Monolopia lanceolata 
Nuttall was described in 1848 from plants collected at “Pueblo de 
los Angeles, Upper California” by William Gambel. This entity 
was considered by Gray (Bot. Calif. 1: 884. 1876) and by Hall 
(Univ. Calif. Publ. Bot. 3: 176. 1907) as a variety of M. major. 
It was referred erroneously by Bentham (Gen. Pl. 21: 400. 
1873) to Bahia arachnoidea Fisch. & Ave.-Lall. Monolopia gra- 
cilens Gray was described in 1883 from specimens collected by 
Torrey “near New Almaden and Santa Cruz.” Hall (op. cit.) 
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CALIFORNIA 

Fic. 1. Distribution of Monolopia. 

stated in 1907 that M. gracilens “‘should be considered only a 
small-flowered variety of M. major,” and in 1915 (N. Am. FI. 34: 
176) commented as follows: “Characters as given for M. major 
(of which this is perhaps a geographic race). Concurring in 
these views, MacBride, in 1918, (Contrib. Gray Herb. n. ser. 3: 
49.) reduced M. gracilens to a variety of M. major. There has 
been no recent comprehensive treatment of the genus. 

Acknowledgments are due to Dr. Herbert L. Mason, Curator 
of the Herbarium, University of California, Berkeley (UC), at 
whose suggestion this study was undertaken and whose field ob- 
servations, collections, and criticisms have been of material 
assistance; also to curators of the following herbaria for the 
loan of specimens: California Academy of Sciences (CA); Dud- 
ley Herbarium, Stanford University (D); Gray Herbarium, Har- 
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vard University (G); W. L. Jepson Herbarium, Berkeley (J); 
Missouri Botanical Garden (MB); New York Botanical Garden 
(NY); Academy of Natural Sciences, Philadelphia (PA); Po- 
mona College, Claremont, California (P); United States National 
Herbarium (US); Vegetation Type Map Herbarium, California 
Forest and Range Experiment Station, Berkeley (VTM). 

TAXONOMY 

Mownotopia DC., Prodr. 6: 74. 1887; Bentham and Hooker, 
Gen. Pl. 2*: 400. 1873; Engler and Prantl, Pflanzenfam. 4°: 
101, fig. 62, 258. 1891; Hall ex Rydberg, N. Am. FI. 34: 82. 
1915. 

Vernal annuals with taproot. Stems erect, simple to many- 
branched at or above the base. Herbage lanate, the indument 
white except on distal portions of the involucre where black pig- 
ment is usually developed, often deciduous except at base of in- 
volucre and upper portion of peduncle. Lower leaves (1-4 
pairs) opposite, oblanceolate, attenuate into a margined petiole; 
cauline leaves sessile, slightly amplexicaul, narrowly to broadly 
lanceolate or oblong lanceolate, apex obtuse, acute or acuminate ; 
uppermost leaves similar, reduced, becoming bract-like. Heads 
heterogamous, few to numerous, medium to large, pedunculate, 
terminating the branches; peduncles rather long, strictly ascend- 
ing to divergent-ascending. Involucre hemispheric or campanu- 
late, foliaceous (or submembranous at base); phyllaries 6-13 
(usually 8), 1-seriate (in M. gracilens, one to three small, lanceo- 
late, hyaline, inner bracts sometimes present), distinct to the 
base, appressed, lanceolate-oblong to rhombic-ovate, acute or acu- 
minate, the margins slightly imbricate; or phyllaries connate into 
a cup with ovate to deltoid lobes. Receptacle conic, glabrous, 
naked, nearly smooth, palisade-like or more or less scrobiculate. 
Rays I-seriate, 6-13 (usually 8), corresponding in number to the 
phyllaries, pistillate, fertile, yellow, sub-bilabiate; limb of ray 
corolla spreading, usually ample, oval, oblong, cuneate-oblong or 
cuneate-obovate, the apex truncate and emarginate or 2- or 3- 
dentate, or rounded and entire or minutely denticulate or 
notched; posterior lobe minute, ovoid to suborbicular, denticulate 
or entire (rarely incised) ; tube short, slender, glandular-hispidu- 
lous. Disk florets few to numerous, hermaphroditic, fertile, tube 
slender, glandular-hispidulous, shorter than the throat; throat 
campanulate or tubular-campanulate; lobes 5, erect or slightly 
spreading, externally and internally bearing short moniliform 
hairs. Stamens 5, anthers ecaudate, apical appendages ovate. 
Style branches of rays slender, obtuse, of disk-florets stoutish, 
very obtuse or subtruncate. Achenes strigulose to glabrate, 
gray, black or brownish, uniform in color or, when immature, 
somewhat mottled, dimorphic, obpyramidal, the apex with a 
small areola (in M. major lateral margins of ray and disk achenes 
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and, rarely, ventral angle of ray achene narrowly membranous) ; 
ray achenes triquetrous, somewhat obcompressed, or width and 
thickness subequal, dorsally convex (sometimes subcarinate) ; 
disk achenes more or less obcompressed, carinate dorsally and 
ventrally, or quadrate, width and thickness subequal; achenes of 
central disk flowers sometimes not maturing. 

Type species: Monolopia major DC. 

KEY TO THE SPECIES 

Phyllaries distinct to the base, the margins slightly imbricate; 
throat of disk corollas short-campanulate, abruptly con- 
tracted into the tube; disk achenes quadrate, not mar- 
gined. 

Disk achenes subequal in width and thickness; limb of ray 
corollas rounded, entire, slightly notched or denticulate 
at apex, 4-9 (or 16 mm.) long. 

Peduncles strongly divergent at base; achenes glabrate, 
blackish or dark brown, 2.0 mm. long; basal and 
lower cauline leaves approximate, usually conspicu- 
ously dentate; Upper Sonoran and Transition zones, 
Santa Cruz and Santa Lucia mountains, San Mateo 
and Contra Costa counties to San Luis Obispo 
OCC) ThE scope ee eae et ae ee Cer eee 1. M. gracilens 

Peduncles strict; achenes densely gray-strigulose, 2.2-3.0 
mm. long; leaves entire or nearly so, the lower not 
crowded; Lower Sonoran Zone, foothills and plains 
bordering the San Joaquin Valley, San _ Benito 
County to Kern County .............0..........205 2. M. stricta 

Disk achenes obcompressed, usually uniformly and densely 
gray-strigulose, 2.0-3.8 mm. long; limb of ray corollas 
truncate, dentate at apex, 9.0-21 mm. long; peduncles 
divergent; Upper and Lower Sonoran zones; inner 
South Coast Ranges, plains and foothills bordering 
San Joaquin Valley, Tehachapi region; cismontane 
southerm (California: a2 5,5... 82445 ose seks cee ees As 3. M. lanceolata 

Phyllaries united one-half their length, the margins of the 
lobes not at all imbricate; throat of disk corollas tubular- 
campanulate, attenuate into the tube; limb of ray corollas 
truncate, dentate at apex, 8-21 mm. long; disk achenes 
obcompressed, glabrate or strigulose toward apex, nar- 
rowly membranous margined especially toward base, 2.5— 
4.0 mm. long; Upper Sonoran Zone, Coast Ranges and 
western borders of Sacramento-San Joaquin Valley, 
Tehama County to Monterey County ................... 4, M. major 

1. Mono.ropia GraciLens Gray, Proc. Am. Acad. 19: 20. 1883. 
M. major var. gracilens Macbr. Contr. Gray Herb. 3: 49. 1918. 

Stems 10—40 cm. (45-90 cm.) high, slender to stoutish, main 
stem erect, simple, branched near the middle, the branches diver- 
gent, or often many-branched at base, the branches decumbent- 
ascending; herbage white-lanate or -arachnoid, the indument 
often partially deciduous in age (persisting at least at apex of 
peduncle) ; basal and lower cauline leaves, 3—7 cm. long, .2—1 cm. 
broad, subrosulate or crowded below, narrowly to broadly oblan- 
ceolate, margins saliently dentate to subentire; median and upper 
cauline leaves broadly lanceolate or subligulate, margins saliently 
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dentate to subentire, apex acute or acuminate, 2-10 cm. long, 
.8-2.5 cm. broad; uppermost leaves similar or narrowly lanceo- 
late, often entire; inflorescence subcorymbose; peduncles diver- 
gent-ascending, 2.5-12 cm. long; heads 1—70, disk 7-10 mm. in 
diameter; phyllaries 7-11 (6-13), distinct to base, 1-seriate, the 
margins slightly imbricate, or sometimes with one to three small 
hyaline inner bracts, distally foliaceous, usually persistently 
black-lanate and somewhat glandular-granuliferous, proximally 
submembranous, striately 6- to 9-nerved, the indument with less 
black pigment and usually deciduous, narrowly to broadly ovate 
or rhombic, attenuate into the acute or acuminate apex, 5-6 mm. 
long, 1.7-2.5 mm. broad; receptacle sharply conical, 2—3.2 mm. 
long, 1.1-2 mm. in diameter, the attachment scars conspicuous ; 
rays 7-11 (6-13), 4-9 mm. (or 16 mm.) long, deep yellow with 
7-11 greenish veins, the limb broadly to narrowly oval or oblong, 
apex subentire, shallowly emarginate, or very minutely notched 
or crenulate, posterior lobe deltoid-ovate to suborbicular, entire or 
minutely denticulate, .1-.8 mm. long, tube hispidulous, .8—1.2 
mm. long; disk-florets 10-90, deep yellow, 1.5—-2.6 mm. long, 
throat campanulate, 1—-1.5 mm. long, tube glandular-hispidulous, 
.4—.8 mm. long, lobes .2-.4 mm. long, moniliform hairs sparse; 
achenes black or blackish brown, when immature with grayish 
or brownish mottling, minutely and sparsely strigulose to glab- 
rate; ray achenes slightly convex and often inconspicuously cari- 
nate dorsally, 1.7-2 mm. long, 1.8 mm. broad, .7 mm. thick; disk 
achenes 2 mm. long, .6—.8 mm. broad, .6—.8 mm. thick. 

Partly shaded slopes at altitudes of 500 to 3800 feet, Upper 
Sonoran and Transition zones; often occurring on disturbed areas 
such as roadside cuts and chaparral burns; also on serpentine 
outcrops; South Coast ranges (mainly Santa Cruz and Santa 
Lucia mountains), San Mateo and Contra Costa counties to San 
Luis Obispo County. Flowering period: April, May, June. 

Specimens examined. Contra Costa County: Mount Diablo, 
Eastwood 4518 (CA, US), L. S. Rose 385166 (CA, MB, P, UC); 
Mount Diablo, Eagle Ridge, M. L. Bowerman 1339 (UC), below 
summit, 767 (UC), Muir area, southeast slope, 2057 (UC), below 
Pioneer Camp, 1946 (UC). San Mateo County: Pilarcitos Lake 
and Canyon, Davy 1124 (UC); Lake Pilarcitos, June, 1893, 
Michener & Biolettt (MB); Woodside, May 9, 1920, Eric Walther 
(CA); Berenda Farm near Redwood City, May 9, 1930, Otto 
Holm (CA). Santa Clara County: New Almaden, 1865, Torrey 
287 (G, type; NY, isotype’); Almaden Ridge, J. T.. Howell 1898 
(CA); Alamitos Creek, 1.5 miles south of New Almaden, Con- 
stance 2078 (NY, UC); Alamitos Creek near Hacienda School, 
May 12, 1923, L. Lorraine (D); Santa Clara, S. G. Isaman (G) ; 
Black Mountain road, May 5, 1894, Dudley (D); Black Moun- 
tain, 3 miles below Mountain House, Adobe Creek road, Pendle- 
ton 1484 (CA, UC, US); Loma Prieta, eastern slope, Davy 596 
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(UC), 663 (UC) ; Loma Prieta, Elmer 5012 (CA, D, MB, NY, UC, 
US); Gilroy, Elmer 4729 (CA, D, MB, NY, P, UC, US); Stevens 
Creek, Pendleton 776 (UC); San Martin, Chandler 915 (UC); 
Saratoga, Davy 246 (UC); Coyote Creek, 8 miles east of Ma- 
drone, J. T. Howell 12991 (CA, UC); mouth of Coyote Creek 
Canyon, Hoover 3269 (UC); Monte Bello Ridge, H. S. Yates 5520 
(VTM); Hecker Pass, Watsonville-Gilroy road, H. M. Hall 13064 
(P); Hecker Pass, 1.4 miles northeast of summit, Crum 2089 
(CA, D, G, MB, NY, P, PA, UC, US); summit of first ridge west 
of Los Gatos, Heller 7428 (D, G, MB, NY, PA, UC, US); Santa 
Cruz Mountains near Los Gatos, June 4, 1907, R. J. Smith (UC). 
Santa Cruz County: Santa Cruz Mountains, Rattan 36 (D), June, 
1889, Brandegee (UC) ; Santa Cruz, M. E. Jones 2333 (D, P), July 
12, 1883, Pringle (G), Bolander 48 (G); Charmichael’s Mill, 
Pendleton 938 (UC, US); Camp Idle, Santa Cruz Mountains, H. 
Davis 41 (UC); Hecker Pass, west of summit, Keck 4568 (CA, 
UC, US) ; west of Mount Umunhun, C. M. Belshaw 2239 (VTM) ; 
Glenwood, Santa Cruz Mountains, April, 1900, H. Davis (G, 
US); Upper San Lorenzo Canyon, 9 miles north of Boulder 
Creek, Crum 2090 (CA, D, G, MB, NY, PA, P, UC, US). Monte- 
rey County: Monterey, 1897, A. L. Bolton (UC); Pajaro River, 
Eastwood 4169 (CA, US). San Luis Obispo County: Pecho 
Creek, April 30, 1908, Condit (UC); Cambria Road, Santa Rosa 
Creek, June 13, 1911, Condit (UC). 

Monolopia gracilens Gray is restricted to the South Coast 
Ranges of central California. This species has a higher altitu- 
dinal range than have the other members of the genus; appar- 
ently, also, it is less tolerant of aridity. In the Santa Cruz 
Mountains, where by far the greatest number of collections have 
been made, favorable habitats are openings in the mixed redwood 
forest, especially on steep slopes in disturbed soil; on Mount 
Diablo the species occurs on chaparral burns at elevations of 
1500 feet to the summit. No specimens from the Santa Lucia 
Mountains in Monterey County have been seen but this may be 
due to less intensive collecting in this region. The species recurs 
in typical form in San Luis Obispo County. Although, to a 
slight extent, both range and habitat overlap those of M. lanceolata 
Nutt. and M. major DC., no observations of mixed colonies have 
been reported. 

The growth form of this species is distinctive: in typical indi- 
viduals the main stem is strictly erect and usually unbranched to 
a distance of one-fourth to three-fourths of the total height; the 
branches diverge widely from the main stem; the paniculate in- 
florescence with heads terminating the branches is subcorym- 
bose; often at the base in robust individuals there is, in addition, 
a whorl of decumbent-ascending primary branches. The basal 
and lower cauline leaves are usually crowded, sometimes almost 
rosulate. The specific name is slightly misleading; although 
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many small, slender individuals occur in all observed colonies, in 
favorable situations plants ninety centimeters high, bearing sixty 
to seventy heads in full flower at one time, are not infrequent. 
At the type locality where the species occurs on a serpentine out- 
crop, the average height of individuals is less than observed else- 
where. 

Monolopia gracilens may be regarded as the most primitive 
member of the genus: the phyllaries are more variable in number 
than those of the remaining species and often one to three small 
scarious inner bracts are present. Furthermore, the achenes, 
which are subequal in width and thickness, show little divergence 
in this respect from the same structures in Eriophyllum. 

2. Monolopia stricta sp. nov. Herba annua leviter albo- 
lanata glabratave; caules 10—60 cm. alti, simplices multiramosive, 
ramis adscendentibus ad basim versus floriferis; folia basalia, 
3.2—-8 cm. longa, .8-3 cm. lata, oblanceolata, in petiolis attenuata, 
plerumque integra; folia caulina inferiora similia; folia caulina 
media 3.2—6 cm. longa, .6—2.5 cm. lata, lanceolata oblongo-lanceo- 
latave, apicibus acutis obtusisve, integra aut rarius undulata seu 
remote denticulata; pedunculi plerumque 3-5 cm. (1-14 cm.) 
longi, stricte adscendentes; capitula 1-15 ad numerosa (20-75), 
disci diametro 9-14 mm.; phyllaria plerumque 8, libera margini- 
bus paullo imbricatis 5—7 mm. longa, 2—4 mm. lata, anguste ad 
late ovato-lanceolata rhomboideo-lanceolatave, in breviacumina- 
tum apicem attenuata, ad basim versus obscure 3- ad 10-nervata, 
albolanata plerumque ad apicem versus pilis nigris tecta; recep- 
taculum conicum glabrum laevigatum vel paullo scrobiculatum, 
basi 2-3 mm. diametro, 1.5—2 mm. altum; flores radii plerumque 
8, aurei, limbis 4-15 mm. longi, (aliquando ad 2 mm. reducti), 
oblongis aut ellipticis, 8- ad 10-nervatis, apice rotundo integro vel 
minute 2- ad 3-denticulato, tubo .8-1.5 mm, longo, lobo posteriore 
ovato vel subrotundo, plerumque integro, ca. .83-1 mm. longo; 
flores disci plerumque numerosi (40-65) aurei, 1.5—2.5 mm. longi, 
tubo .3-.9 mm. longo, lobis .3-.5 mm. longis, pilis moniliformis 
sparsis obsoletisve; achenia uniformiter denseque griseo-strigu- 
losa, radii haud obcompressa, 2.5—2.8 mm. (3 mm.) longa, 1.1—1.2 
mm. lata, .8 mm. crassitudine, disci non vel haud obcompressa, 
2.5-2.8 mm. (3 mm.) longa, .6—.8 mm. lata, .5—.6 mm. crassitu- 
dine. 

Type. Two miles west of Lost Hills, Kern County, Cali- 
fornia, altitude 800 feet, May 2, 1935, Herbert L. Mason 9314 
(U.C. Herb. no. 628483; isotypes, CA, D, G, MB, NY, PB, PA; 
US): : 

Open plains or slopes, Lower Sonoran zone, from 160 to 2000 
feet altitude; lower foothills and valleys, San Carlos and Temblor 
ranges, San Benito County to Kern County; head and eastward 
borders of San Joaquin Valley; Kern County to Tulare County. 
Flowering period: March, April. 
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Stems 10-60 cm. high, simple to many-branched at the base or 
above, the branches ascending, floriferous from near base; herb- 
age lightly white-lanate to floccose or glabrate, indument more 
dense and persistent at apex of peduncle; basal and lower cau- 
line leaves 3.2—8 cm. long, .8-3 em. broad, oblanceolate, usually 
entire, often withered at flowering time; median cauline leaves 
3.2-6 cm. long, .6—2.5 cm. broad, lanceolate to oblong-lanceolate, 
apices obtuse or acutish, entire, or more rarely undulate or re- 
motely dentate; peduncles usually 3-5 cm. (1-14 cm.) long, 
strictly ascending, the heads scattered, not subcorymbose; heads 
1-15, or in robust, much-branched individuals numerous (20-75), 
the disk 9-14 mm. in diameter; phyllaries distinct, the margins 
slightly imbricate, usually 8, 5-7 mm. long, 2—4 mm. broad, 
narrowly to broadly ovate-lanceolate or rhombic-ovate, attenu- 
ate into the short-acuminate apex, distal portion usually black- 
lanate, obscurely 8- to 10-nerved toward base; receptacle 2-3 
mm: in diameter at base, 1.5-2 mm. high, conical, smooth or 
slightly scrobiculate; rays usually 8, yellow, 8- to 10-nerved, 
4-15 mm. long (or sometimes much reduced, 2 mm. long), the 
limb oblong to elliptical, apex rounded, entire or very minutely 
notched or 2- or 3-denticulate, tube .8—-1.5 mm., posterior lobe 
.8-1 mm. long, ovate to roundish, entire or nearly so (rarely 
2-parted); disk-florets in well developed heads, 40-65, yellow, 
1.5-2.5 mm. long, tube .3—.9 mm. long, lobes .8-.5 mm. long, 
moniliform hairs sparse or obsolete; achenes uniformly densely 
gray-strigulose, ray achenes slightly obcompressed, 2.5—2.8 mm. 
(3 mm.) long, 1.1—-1.2 mm. broad, .8 mm. thick, disk achenes not 
or scarcely obcompressed, 2.5—2.8 mm. (8 mm.) long, .6—-.8 mm. 
broad, .5—.6 mm. thick. 

Specimens examined. Merced County: 10 miles south of Los 
Banos, Hoover 2882 (UC). San Benito County: Little Panoche 
Pass, Eastwood §& Howell 5137 (CA, UC); Panoche, April 9, 1937, 
Y. W. Winblad (CA). Fresno County: Zapato Chino, March 25, 
1898, Brandegee (UC, US); Huron, March 24, 1898, Brandegee 
(UC) ; flood plain of Little Panoche Creek, Hoover 404 (CA, UC), 
J. Morrison 2810 (D, G, NY, UC, US); Little Panoche, April 8, 
1937, Y. W. Winblad (CA); between Mendota and Firebaugh, 
Hoover 882 (UC); Oil Canyon, Eastwood § Howell 2057 (CA); 
Oil City, L. S. Rose 35070 (UC); Jacalitos Canyon, 4 miles south 
of Coalinga, J. T. Howell 5807 (CA). Kings County: Kettleman 
Hills above Kettleman City, Hoover 2923 (UC). Tulare County: 
Exeter, February, 1900, G. C. Roeding (UC); Portersville, March 
25, 1932, Mrs. G. Earle Kelly (UC); Terra Bella, Abrams 10849 
(D, P); 1.5 miles east of Terra Bella, Constance & Mason 2122 
(NY, UC). San Luis Obispo County: Carrizo Plain, Keck & 
Clausen 3143 (D); Carrizo Plain near Soda Lake, Eastwood & 
Howell 4117 (CA, UC). Kern County: between Blackwells 
Corner and Lost Hills, Mason 6911 (UC); 3 miles east of Lost 
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Hills, R. S. Ferris 9037 (CA, D, NY, UC); Buena Vista Hills, 
April 9, 1893, Hastwood (NY, UC); 8 miles south of Blackwells 
Corner, J. T. Howell 5899 (CA); Blackwells Corner, Crum 1380 
(UC) ; Hoover 947 (UC); Antelope Plain, 4 miles east of Black- 
wells Corner, Crum 1965a (UC); west end of Choice Valley, 3.5 
miles from Annette, Wiggins 7968 (D, UC); 7.5 miles north of 
Olig, P. L. Johannsen 1433 (UC, VTM); Bakersfield, Davy 1893B 
(UC); Caliente Creek, 17 miles from Bakersfield, April 11, 1935, 
K. Esau (CA); mouth of San Emigdio Canyon, A. Lewis 631 
(VTM) ; 6 miles west of Buttonwillow, Hoover 1850 (UC); Mount 
Breckenridge road, Greenhorn Mountains, L. Benson 3066 (D, 
US) ; plains east of Kern, April 6, 1905, Heller (NY, US); Arvin, 
Clokey 6958 (NY). 

Monolopia stricta is confined mainly to the barren foothills of 
the inner South Coast and Tehachapi ranges and to the adjacent 
valleys. Judging from the number of collections, the species is 
best established on alkaline plains in Kern County. Although 
within the range of M. lanceolata, and frequently associated with 
that species, no intermediates have been observed. From Kern 
County northward along the eastern margin of San Joaquin 
Valley in Tulare County several collections of less typical plants 
have been made. The range of M. stricta does not overlap that 
of either M. gracilens or M. major. 

In habit, Monolopia stricta differs markedly from the other 
three species of the genus. In typical, much-branched indi- 
viduals, the main stem is short and the many, ascending branches 
terminate at all levels in comparatively short, strictly ascending 
peduncles. The strict position of the peduncles is unique in the 
genus, and in the field gives the species a very characteristic 
aspect. In addition, when the two species are associated in the 
same colony, the smaller heads and subentire shorter ray corollas 
of M. stricta contrast sharply with the large heads and con- 
spicuous, deeply dentate ray corollas of M. lanceolata. 

With respect to the distinct phyllaries, the small heads with 
subentire ray corollas, and the shape of the achenes, Monolopia 
stricta resembles M. gracilens. In both species the ray achenes 
are only slightly obcompressed and the disk achenes subequal 
in width and thickness. In growth habit and general aspect, 
however, the two species are very different: the main stem of 
M. gracilens is typically dominant, branched above and with 
branches and peduncles widely diverging. The achenes of M. 
stricta are constantly longer than those of M. gracilens and differ 
also in being uniformly short-strigulose rather than glabrate. 
The number of phyllaries is more constant in M. stricta (in well- 
developed heads almost uniformly eight) ; this condition may be 
regarded as an evolutionary advance compared to the varying 
number of phyllaries in M. gracilens. 

Certain collections from Tulare County, and occasionally else- 
where, show what appears to be a response to more favorable 
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soil and moisture conditions. Stems are tall and slender with 
long internodes, peduncles longer than in the typical form and 
both rays and achenes are at the upper limits of variation in 
length. The aspect of such plants is less characteristic but in 
critical characters of achenes and ray corollas agree with other 
collections of the species. The strict position of the longer, 
more slender peduncles of these less typical plants is not always 
evident in herbarium specimens since they are often slightly 
wilted before being pressed. 

3. Monororia LANcEoLATA Nutt. Proc. Acad. Phila. 4: 21. 
1848; Jour. Acad. Phila. ser. 2, 1: 175. 1848. M. major var. 
lanceolata Gray, Bot. Calif. 1: 884. 1876; Hall, Univ. Calif. 
Publ: Bot. 3: 176.. 1907, N. Am. Fl. 34: 82; 1915. 

Stems 10-45 em. (7-65 cm) high, stout to slender, erect, and 
simple to diffusely much branched from the base or above, the 
branches spreading; herbage densely white-lanate to glabrate on 
leaves and stems, usually dense on upper portion of peduncles 
and at base of involucres; basal and lower cauline leaves 1.3—10 
em. long, .4—-1.3 cm. broad, oblanceolate, obtuse at apex; median 
cauline leaves 3-11 cm. long, .15—1.8 cm. broad, linear-lanceolate 
to broadly lanceolate, margins entire or undulate, more rarely 
dentate or remotely dentate, narrowed to obtuse or acutish apex; 
uppermost cauline leaves narrowly lanceolate or linear-lanceo- 
late, the apex acute or acuminate; peduncles divergent, 1-13 cm. 
long; heads 1-70, the disk 9-20 mm. in diameter; phyllaries 

usually 8 (6-11), distinct, margins slightly imbricate, or very 
rarely some heads with two or three phyllaries united near base, 
5-11 mm. long, 2.5—5 mm. broad, lanceolate to ovate- or rhombic- 
lanceolate, apex acute or acuminate, obscurely to rather prom- 
inently 3- to 5-nerved above the base, externally more or less 
white-lanate, the indument often deciduous except at base, 
distally the hairs with black pigment (or this rarely lacking) ; 
receptacle 2.5 mm. in diameter, 2.5—5 mm. high, broadly conical, 
acute, the attachment scars conspicuous, scrobiculate or pali- 
sade-like; rays usually 8 (6-11), conspicuous, bright yellow, 8- 
to ll-nerved, 9-21 mm. long, narrowly to broadly oblong or 
cuneate-oblong, 2- to 3-dentate at truncate apex, teeth .7—-2 mm. 
long; tube 1.3-2.5 mm. long, glandular-hispidulous; disk-florets 
25-100 (or only 2—6 in simple, dwarf plants), bright yellow, 2.5— 
3.8 mm. long, tube .5—2 mm. long, glandular-hispidulous, throat 
campanulate, 1-2.2 mm. long, lobes .8-.5 mm. long, moniliform 
hairs sparse and short to rather dense; achenes uniformly and 

densely (rarely sparsely) gray-strigulose, ray achenes obcom- 
pressed, convex, flat or subcarinate dorsally, 2.2-3.8 mm. (rarely 
2 mm.) long, 1.8-1.5 mm. broad, .6—1.1 mm, thick, disk achenes 
noticeably obcompressed, obtusely angled or carinate dorsally and 
ventrally, sometimes asymmetrically so, 2.2-3.8 mm. (rarely 2 
mm.) long, 1.2—-1.5 mm. broad, .5—.8 mm. thick. 
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Valleys and open slopes in Upper and Lower Sonoran zones, 
250 to 4400 feet altitude; locally common or abundant in col- 
onies which are often extensive and dominant over considerable 
areas; inner South Coast ranges and adjacent valleys, San 
Joaquin County to San Luis Obispo and Kern counties, north 
along the eastern borders of San Joaquin Valley to Fresno 
County; Tehachapi region, eastward to Mojave, Kern County; 
cismontane southern California, Santa Barbara County to River- 
side County. Flowering period, March, April, May. 

Specimens examined. Without exact locality: “line of the 
San Joaquin, March, 1846, Fremont’s Expedition to California.”’ 
San Joaquin County: between Mountain House and Tracy, 2 
miles east of Midway, Mason 6827 (UC); Corral Hollow, Mount 
Hamilton Range, H. K. Sharsmith 1482 (D, UC), 1490a (UC). 
Stanislaus County: 4 miles above mouth of Arroyo del Puerto, 
Mount Hamilton Range, H. K. Sharsmith 1541 (UC), 1622 (D, 
UC); 12 miles above mouth of Arroyo del Puerto, H. K. Shar- 
smith 1811 (D, UC). Merced County: Wrights, 17 miles west 
of Los Banos, April 3, 1912, Wooton (US); 10 miles south of Los 
Banos, Hoover 2887 (UC). San Benito County: 'Griswolds 
Canyon, May 29, 1899, Dudley (D); near summit of Panoche 
Pass, March 25, 1923, F. O. Ballou (D); Little Panoche Pass, 
Eastwood & Howell 5136 (CA). Monterey County: Arroyo Seco, 
March, 1890, FE. K. Abbott (D, NY); lower Arroyo Seco Canyon, 
Hoover 2984 (UC); Arroyo Seco, 10 miles from Soledad, R. S. 
Ferris 1947 (D); Soledad, Congdon (UC); 5 miles northeast of 
Abbotts, Constance §& Hoover 2061 (NY, UC); between King City 
and San Lucas, R. S. Ferris 7503 (D, UC); Poncho Rico Canyon, 
6 miles east of San Bernardo, J. T. Howell 5992 (CA); 3.5 miles 
east of Pleyto Well, C. A. Graham 2388 (VTM); west of Kirk 
Canyon, H. S. Yates 5369 (VTM); south of King City near San 
Lorenzo Creek, April 2, 1903, Dudley (D); 2 miles south of King 
City, A. M. Carter 1107 (CA, UC, US); 4 miles north of San 
Ardo, Salinas River Valley, Constance 2085 (NY, UC); junction 
of Bryson road with Jolon-Bradley road, R. S. Ferris 8441 (CA, 
D, G, UC, US); 12 miles southeast of Jolon, A. M. Carter 1088 
(D, G, MB, UC), 1089 (UC); summit of Jolon grade, Keck 2068 
(P). Fresno County: Alcalde, April, 1891, Brandegee (UC); 
Alealde Canyon, 4 miles west of Coalinga, Crum 1964 (CA, D, 
G, MB, NY, P, PA, UC, US); between Alcalde and Coalinga, 
Eastwood 13513 (CA); 14 miles east of Coalinga, J. T. Howett 
5797 (CA); Los Gatos Canyon, 4 miles north of Coalinga, J. T. 
Howell 5801 (CA); Huron, May 7, 18938, Eastwood (G); Kings 
River at Piedra, L. S. Rose 34095 (UC); 3 miles northwest of 
Mercy Hot Springs, Crum 1959 (CA, D, G, MB, NY, UC, US). 
Kings County: Kettleman Hills above Kettleman City, Hoover 
2927 (UC). Tulare County: near Frazier Pass from Porter- 
ville, March 26, 1897, Dudley (D); Tulare, Davy 3072 (UC); 
between Earlimart and Delano, Eastwood 3951 (CA, US); be- 
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Fic. 2. Achenes of Monolopia, ventral and lateral surfaces. M. gracilens: 
ray, a, ventral, b, lateral; disk, c, ventral, d, lateral. MM. stricta: ray, e, ventral, 
f, lateral; disk, g, ventral, h, lateral. M. lanceolata: ray, i, ventral, j, lateral; 
disk, k, ventral, J, lateral. M. major: ray, m, ventral, n, lateral; disk, 0, qg, ven- 
tral, p, r, lateral. 

tween Richgrove and Ducor, Hoover 456 (UC). San Luis Obispo 
County: Paso Robles, April 9, 1899, J. H. Barber (P, UC, US), 
AS (MB, UC); Shandon, Geo. B. Grant 5753 (UC, D); Carrizo 
Plain, March 29, 1910, Condit (UC); northeast edge of Carrizo 
Plain, Wiggins 5822 (CA, D, P, NY, UC, US); Cuyama Canyon, 
April 28, 1926, M. E. Jones (P); upper Cuyama Valley, L. Benson 
8570 (US); Cuyama Valley, 45 miles west of Maricopa, L. S. 
Rose 36066 (MB, UC); Cholame, Eastwood 18873 (CA), Wiggins 
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d785 (CA, D, P, NY, UC); 35 miles east of Paso Robles, Munz 
10183 (P); La Panza, E. Armstrong 1116 (VTM); San Miguel, 
A. Lewis 45 (UC, VIM); Union, Eastwood § Howell 2000 (CA); 
Nipomo, Brewer 420 (G, sheet with both M. lanceolata and M. 
major; UC and US sheets, M. major only; probably, however, 
the latter species does not occur at Nipomo) ; 2.2 miles southeast 
of Nipomo, C. M. Belshaw 1624 (VTM); west side Cottonwood 
grade, headwaters of Estrella River, Keck 2168 (D). Kern 
County: Fort Tejon and vicinity, Xantus De Vesey 49 (US), 
Abrams 11734 (D); Tejon Pass, May 12, 1882, Pringle (MB, PA, 
NY, US); Tehachapi, June, 1884, K. Brandegee (UC), May 20, 
1903, M: £. Jones (D, P, US), May 5,°1905, Hellen (UO); 
Eastwood 8242 (CA, US); Tehachapi Plains, Hasse § Davidson 
1731 (UC); Bakersfield, Davy 1704 (UC), 1734 (UC); 8 miles 
south of Blackwells Corner, J. T. Howell 5898 (CA); between 
Blackwells Corner and Lost Hills, Mason 6907 (UC); 4 miles 
east of Blackwells Corner, Crum 1965b (D, G, NY, UC, US); 
Antelope Valley, 1 mile northwest of Kecks Corner, Crum 1966 
(CA, D, G, MB, NY, P, PA, UC, US); between Mojave 
station and Tehachapi, February-May, 1885, Gray (G); Mojave, 
Davy 2166 (UC); south of Mojave, I. M. Johnston 2253 (P, US); 
5 miles south of Mojave, Munz 10079 (P); between Rosamund 
and Mojave, Abrams 11202 (D); Willow Springs, Mung 10021 (P, 
UC); Kern Canyon, Heller 7656 (D, G,. MB, PA, NY, UC) Us: 
north of Kern, March 16, 1913, Wooton (US); Kern River, E. 
Roy Weston 507 (CA); Rattlesnake Grade, Greenhorn Moun- 
tains, EL. Roy Weston 601 (CA); Caliente Canyon, April 6, 1935, 
E. Roy Weston (CA); Salt Creek, south end of San Joaquin 
Valley, A. Lewis 625 (VTM, UC); San Emigdio Canyon, Davy 
1990 (UC); Elk Hills, P. L. Johannsen 1471 (VTM, UC); west 
end of Choice Valley, 3.5 miles from Annette, Wiggins 7966 (D, 
UC); northwest of Fellows, P. L. Johannsen 1467 (VTM, UC); 
6 miles west of Buttonwillow, Hoover 1849 (UC); Cottonwood 

Canyon, Avenal Ridge, 4 miles northeast of Cholame, Constance 
2091 (NY, UC); Carrizo Plain road, 1 mile below junction of 
Maricopa-Santa Maria highway, R. S. Ferris 9304 (D); 15 miles 
southwest of Maricopa, Munz 13602 (D, P, UC). Santa Barbara 
County: Santa Barbara, Elmer 8777 (CA, D, G, MB, NY, P, UC, 
US); Point Sal, 18 miles southwest of Santa Maria, A. M. Carter 
1100 (G, MB, NY, UC); near Loma Paloma, San Rafael Moun- 
tains, Hall 7805 (UC); Cuyama Canyon, April 28, 1926, M. E. 
Jones (P). Ventura County: above San Buena Ventura, March 
5, 1866, S. F. Peckham (US); Cuyama River, Clokey 6953 (NY). 
Los Angeles County: San Fernando below Los Angeles, 1850, 
Parry (G, NY); Los Angeles, 1853-54, Bigelow (NY, US); High- 
land Park, Geo. B. Grant 798 (D, G, MB, PA), L. A. Greata (D, 
UC); Cahuenga Pass, Brewer 185 (G, UC, US); Pasadena, May 
8, 1882, M. E. Jones (P); Elizabeth Lake, Parish 1962 (D, UC); 
San Pedro Hills near Rocky Point, Abrams 3142 (D, P, PA, NY); 
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Santa Monica Mountains, Abrams 1317 (D, NY); Palos Verdes 
Hills near Redondo, April 9, 1897, McClatchie (D, NY); Tujunga 
Canyon, Peirson 526 (J). Riverside County: Menifee, 1893, M. 
A. King (UC). 

Monolopia lanceolata Nuttall is the most widely ranging species 
of the genus and its most southerly representative. The distri- 
bution is apparently continuous and the species common within 
its range; outlying collections are not far removed from well- 
populated areas, excepting those from stations in the desert; 
these colonies presumably arrived by way of Tehachapi Pass 
where the species has often been collected. These occurrences 
and also the northerly stations along the eastern borders of the 
San Joaquin Valley may represent recent colonization. The 
range of M. lanceolata includes that of M. stricta and overlaps 
that of M. major in the inner South Coast ranges and adjacent 
valleys from Monterey and Merced counties to San Joaquin 
County. Different habitat requirements segregate this species 
from M. gracilens which also occurs in the South Coast ranges 
but at higher elevations and, in general, nearer the coast. 

Apparently tolerant of both aridity and alkalinity, Monolopia 
lanceolata finds a favorable habitat along the barren western 
borders of the San Joaquin Valley and in the foothills and passes 
of the inner South Coast and Tehachapi ranges; it is especially 
abundant in Kern and San Luis Obispo counties. Collections 
indicate that in California north of Tehachapi the species in- 
habits the Lower Sonoran zone, also the Upper Sonoran at rela- 
tively low altitudes, mainly in portions adjacent to or not far 
distant from Lower Sonoran extensions; in the Tehachapi Range 
and in southern California, it occurs in the mountains at con- 
siderable elevations (Tehachapi, 4000 feet, May 20, 1905, M. E. 
Jones; Loma Paloma, 4400 feet, Hall 7805) ; from San Luis Obispo 
County southward to Los Angeles County, the range extends 
westward to the coast. 

Robust habit, diffuse branching, long, divergent peduncles 
and large heads with conspicuous dentate rays, characterize 
Monolopia lanceolata. All of these characters serve to distinguish 
the species from M. stricta; the achenes are much more obcom- 
pressed than those of M. stricta and M. gracilens; in pubescence, 
which is usually uniformly and densely strigulose, the achenes 
resemble those of M. stricta. From M. major it is readily distin- 
guished by the distinct phyllaries and by the details of floral and 
achenal characters mentioned below in the discussion of the 
latter species. 

The range of variation in Monolopia lanceolata is rather wide: 
in some plants the indument is dense and nearly uniformly dis- 
tributed; other plants are glabrate; the indument is more or 
less deciduous on leaves and stems and on the distal portion of 
the phyllaries; it is always somewhat persistent, however, on 
the upper portion of the peduncle just below the involucre. 
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Variation in amount and color of pubescence is apparently 
not correlated with geographic distribution. Field notes men- 
tion that certain collections of glabrate plants are from wet sit- 
uations. The amount of black pigment developed in the hairs 
(mainly of the distal portion) of the phyllaries also varies 
widely; in some collections, also, the black hairs are deciduous, 
the white persistent; in a few collections, black pigment in the 
pubescence of the phyllaries is lacking. The variation in 
achenal characters, however, has some geographic significance. 
Colonies in certain regions show characteristic divergences: 
achenes of plants in the vicinity of Santa Barbara are unusually 
long (3.2 mm.); those from near Jolon, Monterey County, are 
narrow and also somewhat asymmetrical, the dorsal and ventral 
carinae being displaced from the median position; certain col- 
onies in Kern and Tulare counties lower the limits of achenal 
length to two millimeters. 

Monolopia lanceolata and M. stricta both follow their preferred 
habitat around the head of San Joaquin Valley and northward 
along the eastern borders of San Joaquin Valley to Fresno and Tu- 
lare counties respectively. On these northeastern outposts which 
may represent recent colonization, the two species are less mark- 
edly different in aspect. Plants of M. lanceolata are tall and 
more slender; the divergence of the peduncles is less noticeable 
and the diameter of the disk is smaller. As mentioned above, 
M. stricta from the same region is also somewhat modified, hence 
in general appearance the two species approach each other. 
Conceivably, these changes may be due to the reaction of both 
species to new environmental factors, such as more fertile soil 
and increased rainfall. However, in M. lanceolata variation in 
the length and width of the achenes is much greater than occurs 
within a similar area elsewhere. This diversity may be due to 
genetic disturbance caused possibly by a certain amount of hybrid- 
ization between the two species. 

4. Monotopia mMagor DC. Prodr. 6: 74. 1887. 
Stems slender to robust, 8-50 cm. (65—70 cm.) high, erect, 

simple or simple at base, dichotomously branched above, or less 
frequently branched at base, branches few to numerous, spread- 
ing; herbage white-lanate, the indument more or less deciduous 
in age, persistent at base of involucre and on upper portion of 
peduncles near apex; basal and lower cauline leaves not crowded, 
-7-10 cm. long, .15—.7 cm. broad, oblanceolate, the margins sali- 
ently to obscurely dentate, undulate or subentire, the apex obtuse, 
acute or acuminate; median cauline leaves 3-16 cm. long, .4—-1.5 
cm. broad, narrowly to broadly lanceolate, the margins saliently 
dentate to remotely or obscurely undulate or entire; peduncles 
1-12 cm. long, divergent; heads 1-20 (or 35), disk 10-19 mm. 
in diameter; involucre 8-13 mm. long, the phyllaries united for 
about one-half their length, lobes usually 8 (5-10), 3-6 mm. 
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long, 3—7 mm. broad, ovate or deltoid, usually slightly broader 
than long, 3-veined, the veins more prominent in fruit; recep- 
tacle 3-6 mm. high, 3.5-5 mm. in diameter, conical to ovoid, 
more or less scrobiculate; rays usually 8 (5-10), bright yellow, 
8-20 mm. long, 4-14 mm. broad, the limb oblanceolate-oblong 
or cuneate-oblong with 9-13 greenish veins, apex truncate, 
dentate or subincised, the teeth .5—2 mm. long, the tube slightly 
hispidulose to glabrate, 2-3 mm. long; disk-florets 45-170 (or 
in dwarf plants 3-5 only), bright yellow, 3—4.5 mm. long, the 
tube and lower portion of throat hispidulous, tube .8—2.3 mm. 
long, throat tubular-campanulate, attenuate at base, 1.1-2.5 mm. 
long, lobes .83-.6 mm. long, moniliform hairs usually numerous; 
achenes black or blackish-brown, glabrate or somewhat strigulose 
dorsally and ventrally near apex, the hairs slightly curled, 
laterally with a narrow membranous margin usually best de- 
veloped toward the base, ray achenes obcompressed (ventral 
angle rarely with narrow membranous margin), 2.5—4 mm. long, 
1.3-1.5 mm. broad, 8—1.1 mm. thick; disk achenes much obcom- 
pressed, more or less carinate dorsally and ventrally, 2.5-4 mm. 
long, 1-1.6 mm. broad, .7—.8 mm. thick. 

Locally abundant, slopes and valleys, Upper and Lower 
Sonoran zones, altitude 600 to 1500 feet; inner North Coast 
ranges and adjacent valleys, Tehama County to Marin, Napa and 
Solano counties; western borders of Sacramento-San Joaquin Val- 
ley, San Joaquin County, in Stanislaus County east to Waterford; 
inner South Coast ranges and adjacent valleys, Contra Costa and 
San Mateo counties to Monterey County. Flowering period: 
March, April, May. 

Specimens examined. Without locality: California, 1833, 
Douglas, (G, NY); Feather River, May, 18538, Bigelow (G, 
NY); Sacramento Valley, April, 1876, Lemmon (UC). Tehama 
County: Salt Creek, tributary of the Cottonwood, Jepson 21025 
(J). Glenn County: west of Willows, Eastwood 11142 (CA). 
Lake County: without locality, June, 1884, Brandegee (UC); 
Lower Lake, A. M. Bowman 256 (D). Colusa County: without 
locality, April, 1889, K. Brandegee (UC); Venado, Hoover 3223 
(UC); Bear Valley, 4 miles south of Leesville, Crum 2035 (CA, 
DiG, MB, NY, P, PA, UC, US). Sonoma County: Petaluma, 
Bolander 4665 (G, UC, US), May, 1880, Congdon (DD); east of 
Santa Rosa, April 4, 1902, Heller (US). Yolo County: near 
Madison, Heller § Brown 5411 (D, G, MB, NY, P, PA, US). 
Sacramento County: Sacramento, Hartweg 1789 (G, NY). Napa 
County: Napa Junction, April, 1888, Sonne (UC); Napa Valley, 

May, 18638, Bigelow (NY, PA). Solano County: Montezuma 
Hills, Jepson 21057 (J), March 21, 1902, R. H. Platt (UC); Little 
Oak, near Vacaville, Jepson 21027 (J). Marin County: San 
Rafael, Rattan (D). San Francisco County: Potrero Hills near 
San Francisco, April, 1857, Bloomer (G, NY); near San Fran- 
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cisco, 1866, Kellogg (G, MB, NY, US); San Francisco, Sutton 
Hayes 487 “El Paso and Fort’ Yuma wagon road expedition” 
(US). San Mateo County: Santa Cruz Mountains, May, 1898, 
Abrams (D). Contra Costa County: Antioch, Kellogg § Harford 
508 (CA, MB, NY), April 8, 1869, Kellogg (D), May, 1883, K. 
Brandegee (UC), May, 1891, Brandegee (UC), Brandegee (D, 
CA), Davy 929 (MB); Byron, C.- fF: Baker 2796) (CA, P.7UC);: 
Byron Springs, Eastwood 3803 (CA, G, NY, US); south of Byron, 
Wiggins 4584 (D, P, UC); 2 miles west of Byron, Crum 1741 
(CA, D, G, MB, NY, UC, US), Crum 2083 (CA, D, G, MB, NY, 
UC, US); Moraga Valley, 1883, Chesnut (UC); Briones Valley, 
Chandler 582 (UC); Kirker Pass, Hoover 311 (UC); Lone Tree 
Valley, Hoover 2899 (UC); Mount Diablo, south of Arroyo del 
Cerro, M. L. Bowerman 1862 (UC), Oyster Ridge, 1365, (UC), 
east of Alamo Creek Canyon, 2196 (UC). San Joaquin County: 
French Camp, J. A. Sanford 16 (UC); Linden, May, 1896,'F. W. 
Gunnison (UC); Bethany, C.'F. Baker 2790 (CA, G, MB, NY, P, 
UC, US); Tracy, Jepson 9595 (J), Crum 590 (G, UC); Hospital 
Canyon, FE. E. Stanford 1231 (MB); Corral Hollow, Mount Ham- 
ilton Range, H. K. Sharsmith 1490 (UC), 1495a (UC), 1500a (D, 
UC); Morada near Stockton, April 20, 1920, Mrs. A. H. Ashley 
(CA). Alameda County: Oakland Hills, Bolander 328 (G, NY), 
Bolander 2392 (UC, US); Oakland, April, 1889, Chesnut (US) ; 
Berkeley Hills, May, 1893, Michener & Biolettti (MB); head of 
Claremont Canyon near Berkeley, Tracy 1432 (D, P, UC); Red- 
wood Canyon, east Oakland, W. W. Carruth (CA); Livermore 
Valley, March, 1887, Rattan (D); Livermore, March 25, 1888, 
Greene (US); near eastern end of Altamont Pass, Abrams 9945 
(D); Coast Range near Tracy, E. E. Stanford 793 (D, G, MB, 
P); Mountain House, L. S. Rose 88022 (CA, NY, UC); Corral 
Hollow near Pottery, Mount Hamilton Range, H. K. Sharsmith 
8415 (D, UC); 1 mile northeast of Tesla, H. S. Yates 5497 (VTM, 

UC); 1.5 miles northwest of Tesla, Crum 1975 (CA, D, G, MB, 
NY, UC, US); divide between Corral Hollow and Arroyo Seco, 
Livermore road, R. S. Ferris 9427 (D, UC). Santa Clara County: 
Coyote Creek, Coyote, Davy 98 (UC); Coyote Creek, Jepson 
21026 (J); near Coyote, R. S. Ferris 819 (D); 4 miles south of 
San Jose, May 1, 1887, Rattan (D) ; near Botany Building, Stanford 
University, March 30, 1898, Dudley (D); Los Buellos Hills, 
Milpitas, April, 1906, R. J. Smith (D, UC), Los Buellos Hills, 
April, 1905, C. S. Williamson (PA); Mount Hamilton, July 14, 
1906, R. J. Smith (PA); Pacheco Pass, Eastwood 14095 (CA). 
Stanislaus County: Westley, Hoover 231 (UC); 4 miles east of 
Waterford, Hoover 756 (UC); Salada Canyon, 9 miles southwest 
of Patterson, Schreiber 2300 (VTM, UC), Crum 1760 (CA, D, G, 
MB, NY, UC, US). Merced County: Merced, Eastwood 4427 
(CA). San Benito County: 2.7 miles south of Paicines, R. S. 
Ferris 83842 (D, G, UC); 1 mile north of Paicines, J. T. Howell 
11048 (CA); 8 miles northwest of Hernandez, Crum 990 (G, UC). 
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Monterey County: 4 miles southwest of Soledad, Mason 5042 
(UC); Poncho Rico Canyon, 6.6 miles east of San Bernardo, 
J. T. Howell 5996 (CA); 1 mile northeast of King City, R. C. 
Wilson 419 (VTM, UC). 

Monolopia major DC. is especially abundant in central Cali- 
fornia in Alameda, Contra Costa, and San Joaquin counties, less 
so in Santa Clara County; from this center of population, which 
includes fifty per cent of the localities of collection, the species 
extends northward and southward, mainly along the interior 
valleys and lower foothills of the inner North and South Coast 
ranges; northward, it is the sole representative of the genus; 
southward, it overlaps the range of M. lanceolata and in a few 
localities is contiguous to that of M. gracilens. Near the limits 
of its range, the species is apparently casual, many counties 
being represented by a single collection. This scarcity is prob- 
ably real; although certain of these counties have been visited 
by comparatively few collectors, in others, for example, Lake. 
Napa, and Solano counties, collecting has been rather intensive. 
Westward and eastward, respectively, the most outlying records 
of occurrence are: San Rafael, Marin County (Rattan); four 
miles east of Waterford, Stanislaus County (Hoover 756), a near 
approach to the Sierra Nevada foothills. Since M. major is 
very common in cultivated fields, its presence at certain outlying 
stations may be due to transportation of the achenes with seeds 
of crop plants. 

The most favorable habitats of this species are open slopes 
or valleys in the Upper Sonoran zone, the altitudinal range being 
lower than that of Monolopia gracilens. On Mount Diablo, for 
example, M. major occurs on grassy hillsides from the base to 
about 1500 feet altitude (M. L. Bowerman 2196), M. gracilens on 
chaparral burns above that elevation to near the summit (M. L. 
Bowerman 767). The species is probably less tolerant of aridity 
than either M. lanceolata or M. stricta. 

In general aspect, Monolopia major is very similar to M. lanceo- 
lata although averaging larger in all its structures; the two 
species agree in their robust habit, diffuse branching, long pe- 
duncles, and large conspicuous heads with long, dentate rays. 
Compared to M. lanceolata, however, typical plants of M. major 

. have less numerous branches, fewer heads and longer ray co- 
rollas. The species differs also from M. lanceolata in the longer, 
tubular-campanulate disk corollas, and in the longer, more flat- 
tened, glabrate or sparsely strigulose achenes; the pubescence 
of the achenes in M. major is sparse and distributed mainly on 
the upper portion while in M. lanceolata it is usually dense and 
uniformly distributed; moreover, in M. major the hairs are re- 
cumbent and slightly curved while in M. lanceolata they are 
straight and closely appressed. 

In relation to the assumed ancestral condition, Monolopia 
major is the most divergent member of the genus. This is indi- 
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cated by the connate phyllaries, which form a lobed cup, and 
by the achenes which are the most extremely obcompressed in 
the genus and which have developed a narrow membranous mar- 
gin on the proximal third or, more rarely, extending the entire 
length. This latter tendency is most marked toward the north- 
ern limits of distribution. Although the species is otherwise 
fairly constant throughout its range, occasional aberrant indi- 
viduals are encountered: ray and disk corollas may be cream 
color and pale yellow respectively instead of the usual bright 
yellow (Hoover 311); ray corollas are sometimes deeply lobed 
(lobes 6 mm. long, Hoover 2899). Although occasionally occur- 
ring together, M. major and M. lanceolata apparently do not hy- 
bridize. Among the collections examined, a few individuals were 
noted in which two or three of the phyllaries of a head were united 
near the base, the others distinct; in remaining characters, these 
plants were referable to M. lanceolata. 

Species ExcLuDED 

Monolopia bahiaefolia Benth. Pl. Hartw. 317. 1849 = Psrupo- 
BAHIA BAHIAEFOLIA (Benth.) Rydb. 

Monolopia bahiaefolia var. pinnatifida Gray, Bot. Calif. 1: 
383. 1876 = Pseupopanta Herrmanniut (Durand.) Rydb. 

Monolopia californica (Lindl.) Fisch., Mey. & Ave.-Lall., Ind. 
Sem. Hort. Petrop. 9:80. 1843 = LastHenta GuaBrata Lindl. 

Monolopia glabrata (Lindl.) Fisch. & Mey. Ind. Sem. Hort. 
Petrop. 9: 80. 18438 = LastHenta GuaBRata Lindl. 

Monolopia Heermannii Durand. in Jour. Acad. Phila. ser. 2, 3: 
93. 1855 = Psrupopant1a Heermannu (Durand.) Rydb. 

Monolopia minor DC. Prodr. 6: 74. 1837 = Baerria sp.? 

Department of Botany, 
University of California, Berkeley, 

November 1, 1939. 

REVIEW 

Flora of Mount Shasta. By Witi1am Bripce Cooke. American 
Midland Naturalist. Volume 238, pp. 497-572 with 8 plates. The 
University Press, Notre Dame, Indiana, May, 1940. 

With this publication, “‘the Naturalist” has added another item 
to its useful series of West-American local floras. Until recently, 
the great majority of floristic surveys of this section have been 
manuals of state-wide or regional scope. Very few western 
states are even yet adequately provided with general floras. It is 
not surprising, therefore, that intensive study of local areas has 
lagged badly. sien 

Mount Shasta is at once the second highest peak in the Cas- 
cade Range and nearly its southernmost, being well separated by 
a broad belt of semiarid vegetation from its closest, geologically 
related fellows. The first catalogue of its flora was provided in 
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1898, by C. Hart Merriam, who accounted for approximately 185 
species. Numerous other collectors have visited the mountain, 
but its flora appears to be comparatively meagre in variety, and 
no intensive study of it had been undertaken until the present one. 

Mr. Cooke, restricting his efforts to that portion of the moun- 
tain lying above the 4000 foot contour, has collected diligently 
over a period of four summers, while stationed at Shasta Alpine 
Lodge. The paper recognizes some 420 specific and subspecific 
entities, an increase of nearly two-thirds over Merriam’s cata- 
logue, although a few of the latter’s plants have not been re- 
collected. |The “master set’? of the writer’s collections is de- 
posited in the Herbarium of the University of Cincinnati; partial 
sets are deposited in the herbaria at the following institutions: 
Oregon State College; University of California, Berkeley; Cali- 
fornia Academy of Sciences, San Francisco; Stanford University ; 
Harvard University; New York Botanical Garden. The task of 
determining the material has been almost wholly assigned to the 
hands of accomplished specialists, some twenty-five of them hav- 
ing contributed keys, or identifications, or otherwise assisted in 
the study. 

It is remarkable that so large a mountain possesses no endemic 
species, although a few plants of restricted range are shared only 
with Crater Lake, the mountains of the Klamath system, or Mount 
Lassen and Mount Pleasant. The sources and affinities of the 
flora are left for future discussion, but it is indicated that elements 
have been received from the main Cascade Range, the northern 
Great Basin (Columbia Plateau), the Klamath-Siskiyou region 
and from Californian sources. 

Thumb-nail sketches summarize previous botanical explora- 
tions, the physiography, drainage, geology, climate and life zones 
of the area. Such interesting miscellaneous items are included 
as an explanation of the technique employed by the California Co- 
operative Snow Surveys in estimating the depth of snow pack, and 
the origin and path of mud flows are described. Photographs 
depict the principal plant associations, characteristic species, and 
scenic and geological points of especial interest. A sketch-map 
shows the contours and principal physiographic features, the 
trails and the place-names. 

The keys, which are very concise for the most part, are of the 
“entomological” or ‘“‘knit one, purl two” variety. Common names 
are provided, where available, for each species, and distribution 
and abundance are noted. No specimens are cited; the only spe- 
cies provided for are those collected by the writer, himself, and he 
gives no indication that he has attempted to find and examine the 
herbarium material obtained by previous collectors. 

By the gradual accretion of such local floras, the time is 
rapidly approaching when a floristic study of the entire Cascade 
Range will be practicable. There are already floras or catalogues 
for the two highest mountains, and for peaks toward the northern 
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and southern limits of the range, but many of the intervening 
sections are little collected and very poorly known. When such 
a study can be undertaken and completed by a thoroughly compe- 
tent botanist, and his identifications checked by specialists, we 
shall have a work of the most fundamental significance to all dis- 
cussions of Pacific Coast phyto-geography.—L. Constancer, De- 
partment of Botany, University of California, Berkeley. 

NOTES AND NEWS 

MIsTLETOE ON Persimmon. A few years ago there was estab- 
lished at the Citrus Experiment Station, Riverside, a variety col- 
lection of the persimmon consisting mainly of Diospyros Kaki, 
but also containing a few trees of D. virginiana and D. Lotus. In 
January, 1939, I noticed on the bare branches of all three species 
the evergreen leaves of a mistletoe, identified by Dr. Carl Wolf, 
Rancho Santa Ana Botanic Garden, as Phoradendron longispicum 
Trel. Forty-four of the 205 trees in the planting were affected. 
In January, 1940, mistletoe was found on sixty trees of the col- 
lection. Apparently the seeds were brought by birds such as the 
linnet and cedar waxwing, which find both mistletoe berries and 
persimmons a welcome addition to their winter diet. 

Fig trees in an adjacent orchard are free from mistletoe, the 
fruit maturing earlier in the season than the persimmon. Mistle- 
toe is commonly found on soft-wood trees such as willow, poplar, 
and buckeye, and sometimes on fruit trees such as the walnut. 
In 1910 Bray reported Phoradendron flavescens on Diospyros vir- 
giniana in 'Texas (Bray, W. L. The mistletoe pest in the south- 
west. U.S. Dept. Agr., Bur. Pl-Ind: Bull. 166: 7-335. 190). 

A rather diligent survey failed to show any mistletoe infesta- 
tion on indigenous trees in the immediate vicinity of the Citrus 
Experiment Station or on any of the numerous ornamental plants 
and fruit trees on the Station grounds with the exception of the 
persimmon. Apparently the mistletoe seeds reach these persim- 
mon trees in profusion; they find the rough bark a suitable place 
for germination and the wood a favorable host for the haustoria. 
—TIra J. Conpit, Citrus Experiment Station, University of Cali- 
fornia, Riverside. 

A New Locatity For SALVIA EREMOSTACHYA JEPSON. Salvia 
Vaseyi (Porter) Parish is both abundant and conspicuous at the 
mouth of Hellhole Canyon west of Borego, San Diego County, 
California. In 19389 the author found there a hybrid with S. apiana, 
although that species was nowhere in the vicinity, usually being 
found much higher. It was noted, however, that the topography, 
soil and vegetation of the south wall of the canyon were very sim- 
ilar to those of Indian Canyon, the type locality of S. eremostachya. 
Search was made therefore for both S. apiana Jepson and S. 
eremostachya but was unsuccessful. Returning during the present 
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season, a hybrid was found which could only be interpreted as 
originating between S. Vaseyi and S. eremostachya. This was found 
at the very floor of the canyon adjacent to a lone juniper, not far 
from the end of the road. Search was accordingly made in the 
draw above the juniper and was rewarded by the finding of several 
plants of the second parent about an eighth of a mile up the slope 
at the lower margin of the juniper belt proper. There were ap- 
parently no others in the immediate vicinity. The range of S. 
eremostachya, is accordingly extended to a fourth station approxi- 
mately eight miles south of the type locality, extending the whole 
range to an airline distance of approximately twenty-five miles. 
It may be noted also that the conformation of the corolla of this 
species is strongly suggestive of that of S. carduacea——Caru EPuina, 
Department of Botany, University of California, Los Angeles. 

Dr. Carl W. Sharsmith, formerly of the Department of Botany, 
State College of Washington, Pullman, has accepted a position as 
Instructor in Botany at the University of Minnesota. 

PROCEEDINGS OF THE CALIFORNIA BOTANICAL 

SOCIETY 

March 14, 1940. Meeting, 2093 Life Sciences Building, Uni- 
versity of California, Berkeley, at 7:45 p.m. The First Vice- 
President, Dr. G. Ledyard Stebbins, Jr., occupied the chair. Dr. 
T. Harper Goodspeed, Professor of Botany and Director of the 
University Botanical Garden, University of California, Berkeley, 
spoke on, “University of California Botanical Expeditions in 
South America.” The address was illustrated by exceptionally 
fine colored films. 

April 18, 1940. Meeting, 2093 Life Sciences Building, Uni- 
versity of California, Berkeley, at 7:45 p.m. The First Vice- 
President, Dr. G. Ledyard Stebbins, Jr., presided over an informal 
“live plants and specimens meeting’. Among the participating 
exhibitors were the following: Mr. Ernest Ball, stem-apices of 
palms; Dr. Norman C. Boke, phyllodes of Acacia and areoles of 
cacti; Drs. Jens Clausen, D. D. Keck and William Hiesey, Layia 
hybrids; Mr. A. A. Beetle, living Cyperaceae; Miss Alice East- 
wood, cultivated plants from Australia, New Zealand and South 
Africa; Mr. Louis L. Edmunds, cultivated shrubs; Mr. F. W. 
Gould, flowers and fruit of Camassia; Dr. A. W. Herre, lichens ; 
Mr. H. E. McMinn, cultivated shrubs, chiefly Proteaceae; Mr. 
John L. Morrison, living South American plants grown from seed 
obtained by the expeditions, and herbarium and cytological mate- 
rial of Streptanthus; Dr. Palmer Stockwell, refrigerated pines; 
Dr. Helen Marr Wheeler and Mr. James Walters, living plants, 
herbarium specimens and photographs of Nicotiana; Mr. Jack 
Whitehead, succulents from Mexico and the southwestern United 
States.—L. Constance, Secretary. 
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Acacia Greggii, 5; paucispina, 6; verni- 
cosa, 5, 6, 7 

Acalypha Lindheimeri, 9 
Agave Lechuguilla, 6, 7 
Agoseris aurantiaca, 237 
Agrostis scabra, 236 
Allium crenulatum, 240 
Allotropa virgata, 237 
Alnus acuminata, 11; densiflora, 152, 

pl. 153 
Amsinckia intermedia, 237, nutlets 

toxic to swine, horses and cattle, 
202 

Andropogon barbinodis, 8; hirtiflorus, 
8 

Angiosperms, Phylogeny of, 209 
Anthericum pomeridianum, 141 
Arbutus xalapensis, 11 
Arctostaphylos, 38; burl formation, pl. 

facing 44; effects of fire on, pl. 
facing 44, 46; glandulosa, fig. 39; 
morroensis, 42, fig. 44; Notes on 
genus, 38; otayensis, 43, fig. 44; 
Parryana var. pinetorum, 46, pl. 
facing 46; pilosula, fig. 44, 45; 
pinetorum, 46; pungens, 11; rudis, 
41, fig. 44; silvicola, 40, fig. 44 

Aristida adscensionis, 8; divaricata, 8 

Arizona, Teucrium glandulosum in 
California and, 135 

Artemisia filifolia, 5 
Arthrobotryum atrum, 77; 

osum, 75, figs. 75, 76 
Asphodelus, 139 
Atriplex canescens, 5, 6 
Avery, Priscilla, 197, fig. 197 

spongi- 

Baeria hirsutula, 253 
Bahia absinthifolia, 5; 

253 

Baja California, New species of Erio- 
gonum from, 158; New species of 
Viscainoa from, 161; Pinus muri- 
cata and Cupressus Forbesii in, 
248 

Baker, M.S., Studies in western violets, 
III, 218 

Baldwin, J. T., Cytophyletic analysis 
of certain annual and_ biennial 
Crassulaceae, 184 

Ball, C. R., Dr. Setchell and Alaska 
Willows, 231 

Berberis trifoliata, 6 
Bidens heterosperma, 11 

arachnoidea, 

Bouteloua chondrosioides, 8; gracilis, 
8; hirsuta, 8; radicosa, 8 

Bouvardia triphylla, 10 
Bowiea, 137 
Brayulinea densa, 9 
Brazil, New species of Lecidea from, 

235 

Bromus carinatus, 236; Suksdorfii, 236 
Buddleia scordioides, 6 

California Botanical Society, Mem- 
bers, 205; Proceedings of, 47, 175, 
204, 273 

California, Ceanothus in, 13; Elodea 
densa Casp. in, 103; Genus Heli- 
anthemum in, 81; New species of 
Cirsium from, 85; Protocorono- 
spora in, 241; Teucrium glandu- 
losum in Arizona and, 135 

Calliandra humilis, 9 
Calypso borealis, 237 
Camassia, 137; Leichtlinii, 147 
Campbell, D. H., pl. facing 204 
Carex microptera, 236; scirpoidea, 236 
Carduus nutans, 201; pycnocephalus, 

201, 240; tenuiflorus, 240 
Carter, A. M., Review: Manual of the 

liverworts of West Virginia, 238 
Cassia Wislizenii, 7 
Castilleia mexicana, 9 
Cave, M., Priscilla Avery, 196 
Ceanothus buxifolius, 10; in Califor- 

nia, 13; cuneatus var. ramulosus, 
14; papillosus var. Roweanus, 13; 
ramulosus, 14 

Celtis pallida, 5, 6, 7 
Cenchrus echinatus, 79 
Centaurea Picris, 200; melitensis, 200; 

repens, 200 
Ceratonia siliqua, 177, 178, pl. 179 
Charleston Mountains, Nevada, Two 

species of Draba from, 127 
Cheilotheca khasiana, 116; malayana, 

116 

Chihuahua, vegetation of, 1, pl. facing 
6, 8, 12; distribution of, fig. 4 

Chilopsis linearis, 6 
Chimaphila, 116 
Chlorogalum angustifolium, 141, 144; 

divaricatum, 143; grandiflorum, 
141, 144; Leichtlinii, 147; Mono- 
graph of the genus, 137; parvi- 
florum, 141, 145; pomeridianum, 
141, var. divaricatum, 143, var. 
minus, 144; purpureum, 141, 146 
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Chrysanthemum carinatum, 79 
Cicerbita muralis, 125 
Cirsium campylon, 85, fig. 87, 89; 

fontinale, fig. 87, 89, var. obispo- 
ense, 89; New species from Cali- 
fornia, 85; Peckii, 97; wallow- 
ense, 247 

Clethra, 116 
Coldenia Greggii, 5, 6; hispidissima, 5 
Colgania Lemmoni, 10; longifolia, 10 
Colorado, Violets of, 16 
Compositae, Two new, from the Wal- 

lowa Mountains of Oregon, 247 
Condalia lycioides, 5, 6, 7; spathulata, 

5, 6, 7 
Cone variation in Digger Pine, 72 
Condit, I. J., Mistletoe on Persimmon, 

272 

Constance, L., Genera of the tribe of 
Hydrophylleae of the Hydrophyl- 
laceae, 28 

Constance, L., Reviews: Flora of 
Mount Shasta, 270; Flowering 
plants and ferns of Mt. Rainier, 
134; Plants of Crater Lake Na- 
tional Park, 171 

Copeland, E. B., Review: Flora Taxo- 
nomica Mexicana, 170 

Copeland, H. F., Phylogeny of the 
angiosperms, 209; Portrait of 
John Gill Lemmon, 77; Structure 
of Monotropsis and classification 
of the Monotropoideae, 105 

Cory, V. L., Six thistles recently intro- 
duced into Texas, 200 

Coryphantha macromeris, 6 
Cotyledon, 188, 190, 191 
Cowania, 130; Stansburiana, 8, 10 
Crassulaceae, Cytophyletic analysis of, 

184 
Crocanthemum, 84 
Crotalaria sagittalis, 11 
Croton neomexicanus, 5 
Cruciferae, Mexico and southwestern 

United States, notes on, 129 
Crum, E. K., Alice Eastwood’s Eighti- 

eth Birthday Anniversary, 74; 
Revision of the genus Monolopia, 
250 

Cryptophila pudica, 105 
Cupressus arizonica, 11; Forbesii, 248, 

pl. facing 248; macrocarpa, 250; 
pygmaea, 249 

Cyperus seslerioides, 10 
Cytophyletic analysis of certain an- 

nual and biennial Crassulaceae, 
184 

Dalea Grayi, 9; scoparia, 5 
Darling, L., Protocoronospora’ on 
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Phoradendron flavescens in Cali- 
fornia, 241 

Dasylirion Wheeleri, 6 
Decemium, 28 
Desmodium neomexicanum, 11 
Diamorpha cymosa, 186, pl. 189, 190; 

pusilla, 184, 186; Smallii, 186 
Dicranopteris pubescens, 171 
Digger pine, Cone variation in, 72, fig. 

73 
Diospyros Kaki, 272; Lotus, 272; vir- 

giniana, 272 
Draba asterophora, 147; corrugata, 

148; crassifolia, 128; cruciata, 
150, 151, var. integrifolia, 151; 
densifolia, 148; glacialis var. pec- 
tinata, 148, 149; globosa, 148, 149, 
var. sphaerula, 148; Lemmonii, 
147, 148, 151; lonchocarpa, 128; 
Nelsonii, 149; nivalis, 128, 151, 
var. californica, 150; Notes on, in 
Sierra Nevada, 147; oligosperma, 
148, 149; paucifructus, 127, 128; 
Paysonii, 148; pectinata, 148; si- 
errae, 149, 151; sphaerula, 148; 
stenoloba, 128; Two species from 
Charleston Mountains, Nevada, 
127; vestita, 148 

Drymaria tenella, 11 
Dryopteris Maxoni, 171 
Dyschoriste decumbens, 9, 10 

Eastwood, Alice, Eightieth birthday 
anniversary, 74, pl. facing 74 

Echinocactus horizonthalonius, 6 
Echinocereus conglomeratus, 6; dasy- 

acanthus, 6; stramineus, 6 
Ellisia, 33 
Elodea canadensis, 103; densa in Cali- 

fornia, 103 
Ephedra antisyphilitica, 7; Torreyana, 

5 

Epilobium glareosum, 237 
Epling, C., New locality for Salvia 

eremostachya Jepson, 272; Note 
on occurrence of Salvia in the 
New World, 34; Notes on Scutel- 
lariae of western North America, 
49; Teucrium glandulosum in Cali- 
fornia, 185; Two Mexican species 
of Hyptis, 15 

Epling, C., and W. Robison, Pinus 
muricata and Cupressus Forbesii 
in Baja California, 248 

Eragrostis mexicana, 8, 11 
Erigeron aureus, 237; divergens, 9, 10 
Eriogonum atrorubens, 10; elongatum, 

pl. 159; New species from Baja 
California, 158; Vollmeri, 158, pl. 
159 
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Eriophyllum ambiguum, 251; nubi- 
genum, 251; lanatum, 251 

Eryngium Wrightii, 9 
Escobaria tuberculosa, 6 
Eucrypta, 33 
Euphorbia antisyphilitica, 6; Parryi, 5 
Exobasidium, 241 

Flourensia cennua, 5, 6 
Fouquieria splendens, 6 

Gander, F. F., New records of alien 
plants in San Diego County, Cali- 
fornia, 79 

Gaura gracilis, 9 
Gentry, H. S., New species of Vis- 

cainoa from Baja California, 161 
Geranium niveum, 11 
Gloesporium, 241 
Gnaphalium chilense, 10 
Goniophlebium Collinsii, 171; frater- 

num, 171; laevigatum, 171; Rosei, 
171, stramineum, 171 

Greggia camporum, 131, var. angusti- 
folia, 131, var. linearifolia, 132; 
linearifolia, 132 

Grossularia tularensis, 103 

Haasis, F. W., Transparent mounts 
for field herbaria, 121 

Habenaria unalaskensis, 237 
Haplopappus eximius, 168, subsp. 

Peirsonii, 169, subsp. typicus, 
168; New subspecies in, 166; race- 
mosus, 166, subsp. lucidus, 167, 
subsp. pinetorum, 166 

Hastingsia, 137; alba, 137; bracteosa, 
137 

Helianthemum glomeratum, 9, 11; 
Greenei, 84; in California, 81; sco- 
parium, 84, var. Aldersonii, 84, 
var. vulgare, 84; suffrutescens, 
81, fif. 83, 84 

Heliotropium Greggii, 5 
Hemiphylacus, 138 
Henderson, L. F., New thistle from 

Oregon, 97 
Herbaria, field, transparent mounts 

for, 121 
Herre, A. W. C. T., New species of 

Lecidea from Brazil, 235 
Hesperocallis, 138 
Hilaria mutica, 7 
Hitchcock, C. L., Two interesting spe- 

cies of Draba from the Charleston 
Mountains, Nevada, 127 

Hoerl, R. A., New species of Arthro- 
botryum, 75 

Hoover, R. F., Monograph of the 
genus Chlorogalum, 137 

Houstonia Wrightii, 9, 10 

[Vol.5 

Hymenoclea monogyra, 5 
Hymenopappus mexicanus, 9, 11 
Hyptis iodantha, 16; perpulcher, 15; 

Two Mexican species of, 15 
Hydrophyllaceae, Genera of the tribe 

Hydrophylleae of, 28 
Hydrophyllum, 33 

Indigofera ornithopodioides, 11 
Inflorescences, Some abnormal, 177 
Ipomoea costellata, 10; madrensis, 11 

Jatropha spathulata, 6 
Johnson, A. M., Some abnormal inflo- 

rescences, 177 
Juncus Regellii, 237 
Juniperus mexicana, 8, 10, 11 

Kalanchoe, 188 
Kallstroemia parviflora, 79 
Keck, D. D., Identity of Madia dissiti- 

flora (Nutt.) Torr. & Gray, 169; 
New subspecies in Haplopappus, 
166; Notes on Orthocarpus, 164 

Keck, D. D., Reviews: Desert wild 
flowers, 239; Keys to the phyla of 
organisms including keys to the 
orders of the plant kingdom, 172 

Koeberlinia spinosa, 5, 6, 7 

Labiatae, Principal concentration areas 
in New World, fig. 34 

Lactuca, in western North America, 
Notes on, 123; muralis, 125; pul- 
chella, 123; saligna, 126; Scariola, 
126; var. integrata, 126; spicata, 
125; tatarica subsp. pulchella, 
123; virosa, 125 

Laothée, 140; angustifolia, 144; divari- 
cata, 143; parviflora, 145; pome- 
ridiana, 141; purpurea, 146 

Lasthenia glabrata, 270 
Lecidea, New species from Brazil, 

235; vicosensis, 235 

Leiostemon Thurberi, 5 
Lemmon, J. G., Portrait of, 77 
Lesquerella argentea, 133; lasiocarpa, 

134, var. Berlandieri, 134 
Leucophyllum laevigatum, 7 
Linum australe, 9 
Lippia Wrightii, 6 
Lithospermum cobrense, 9, 10 
Lupinus Shrevei, 9 
Lycium Cooperi, 155; Shockleyi, 155 

McCulloch, E. C., Nutlets of Am- 
sinckia intermedia toxic to swine, 
horses and cattle, 202 

McMinn, H. E., Notes on _ genus 
Ceanothus in California, 13 

Macrocalyx, 28 
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Madia dissitiflora, 169, 237; Identity 
of, 169; exigua, 170; gracilis, 169; 
sativa subsp. dissitiflora, 169, var. 
dissitiflora, 169 

Madorella dissitiflora, 169 
Mason, H. L., Elodea densa Casp. in 

California, 103; Pleistocene rec- 
ord of Pseudotsuga macrocarpa, 
233 

Mason, H. L., Reviews: Flora of 
Riverside and vicinity, 102; Il- 
lustrated Manual of California 
shrubs, 173; Leguminous plants of 
Wisconsin, 101; Manual of aquatic 
plants, 237 

Meconella oregana, 240 
Melampodium leucanthum, 5 
Melica Smithii, 236 
Mexico, certain Cruciferae of, Notes 

on, 129; Two species of Hyptis 
from, 15 

Microrhamnus ericoides, 5 
Mimosa biuncifera, 7, 8; dysocarpa, 8, 

10 
Mistletoe on persimmon, 272 
Monolopia, achenes, fig. 262; bahiae- 

folia, 270, var. pinnatifida, 270; 
californica, 270; distribution map, 
252; glabrata, 270; gracilens, 255; 
Heermannii, 270; lanceolata, 255, 
261; major, 255, 266, var. graci- 
lens, 255; var. lanceolata, 261; 
minor, 270; revision of genus, 250; 
stricta, 255, 258 

Monotropastrum ampullaceum, 114 
Monotropoideae, classification of, 105 
Monotropsis Lehmaniae, 106; odorata, 

105, 113, 115, 117; Reynoldsiae, 
106; structure, 105 

Montagnites Candollei, var. texensis, 
119, fig. 120; elongation of the 
stipe of, 119 

Mt. Baker, Washington, Additions to 
the flora of, 236 

Muenscher, W. C., Additions to our 
knowledge of the flora of Mt. 
Baker, Washington, 236 

Muhlenbergia Emersleyi, 8: gracilis, 
10 

Mulgedium pulchellum, 123 
Muller, C. H., New and otherwise 

noteworthy plants of the south- 
west, 152 

Mycelis muralis, 125 

Notes and news, 47, 79, 103, 135, 175, 
202, 240, 272 

Notholaena brachypoda, 171 
Notices of publication: Anderson, 

Plants used by the Eskimo of the 
northern Bering Sea and arctic 
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regions of Alaska, 204; Babcock, 
and Stebbins, American species of 
Crepis, 80; Brasfield, Tropical 
Dacrymycetaceae, 80; Broun, In- 
dex to North American Ferns, 
136; Buchholz, The generic segre- 
gation of the Sequoias, 136; Con- 
stance, The genus EKucrypta, 
Nutt., 80; Conzatti, Flora Taxo- 
nomica Mexicana, 80; Cooper, Ad- 
ditions to the flora of Glacier Bay 
Monument, Alaska, 1935-36, 204; 

Cooper, A fourth expedition to 
Glacier Bay, Alaska, 204; Cope- 
land, EK. B., Genera Hymenophyl- 
lacearum, 136; Copeland, H. F., 
The Styrax of northern Califor- 
nia, 80; Detling, Revision of the 
North American species of Des- 
curainia, 204; Eastwood, Peren- 

nial lupines of the pacific states, 
136; Elmer, Leaflets of Philippine 
Botany, 175; Epling, Revision of 
Salvia, subgenus Calosphace, 136; 
Featherly, Grasses of Oklahoma, 
104; Foxworthy, Philippine Dip- 
terocarpaceae, 135; Fulford, The 
Cladoniae of eastern Kentucky, 
80; Hoover, Revision of the Genus 
Brodiaea, 204; Jepson, Flora of 
California, 136; Jones, Synopsis 
of the North American species of 
Sorbus, 80; Keck, Revision of 
Horkelia and Ivesia, 80; McMinn, 

Illustrated manual of California 
shrubs, 136; McVaugh, Some re- 
alignments in the genus Nema- 
cladus, 204; Morton, Revision of 
Besleria, 136; Porsild, Contribu- 
lions to the flora of Alaska, 204; 
Porsild, Flora of Little Diomede 
Island in Bering Strait, 204; 
Smith, Species Lupinorum, 104; 
Rollins, The cruciferous genus 
Stanleya, 136; Vaughn, Mexican 
involucrate trifoliums, 204; Wig- 
gins, Cheilanthes in the Sonoran 
Desert and certain adjacent re- 
gions, 136; Wolf, North American 
species of Rhamnus, 80 

Nemophila, 33 
Nerisyrenia camporum, 130, 131, var. 

angustifolia, 131; incana, 130, 
132; linearifolia, 130, 132 

Nevada, Charleston Mountains, Two 
species of Draba from, 127 

Newberrya, 114 
Nolina, 137 
Nothoscordum fragrans, 9 
Nyctelea, 28 
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Odontostomum, 138 
Oenothera serrulata, 9 
Onopordum Acanthium, 201 
Ophioglossum Pringlei, 171 
Opuntia Engelmannii, 7; imbricata, 5, 

6; Kleiniae, 6; leptocaulis, 6; 
macrocentra, 5, 6, 7 

Oregon, New thistle from, 97; Wal- 
lowa Mountains, two new Com- 
positae from, 247 

Ornithogalum divaricatum, 143 
Orthocarpus erianthus var. laevis, 164; 

faucibarbatus, 164, subsp. typicus, 
164, subsp. albidus, 164; flori- 
bundus, 165; Notes on, 164; pusil- 
lus, 165 

Oryzopsis fimbriata, 8 
Otis, Ira C., 98, pl. 99 
Oxalis albicans, 11 

Palafoxia linearis, 5 
Panicum ferventicola, 92, 96, var. 

papillosum, 94, 96, var. sericeum, 
93, 96; lanuginosum, 96; las- 
senianum, 95, 96; pacificum, 91, 
96, 236; Realignment of group, 
90; thermale, 91, 96 

Parrasia, 130; camporum, 131; lineari- 
folia, 132 

Parthenium incanum, 6 
Peck, M. E., Two new Compositae 

from the Wallowa Mountains, 
Oregon, 247 

Pennisetum Ruppelii, 79 
Penstemon pulchellus, 10 
Penthorum, 186, 190, 191; sedoides, 188 
Persimmon, Mistletoe on, 272 
Petalostemon oligophyllum, 9 
Phalangium pomeridianum, 141 
Phaseolus Metcalfei, 11 
Phlebodium astrolepis, 171; Conzatti, 

171; erythrolepis, 171; polylepis, 
171 

Phlox mesoleuca, 9 
Pholistoma, 33 
Phoradendron flavescens, 272; var. 

macrophyllum, 241; fig. 242; longi- 
spicum, 272; villosum, 245 

Phylogenetic diagrams, figs. 209, 213 
Phylogeny of the angiosperms, 209 
Phymatodes angusta, 171; Palmeri, 

171 

Phytolacca americana, 79 
Pinus apacheca, 11; arizonica, 11; 

ayacahuite, 11; cembroides, 10, 11; 
chihuahuana, 11; Lumbholtzii, 11; 
muricata, 248, pl. facing 248; 
pinceana, 11; Sabiniana, 72; stro- 
biformis, 11; Torreyana, pl. 199, 
in cultivation, 198 

Plantago mexicana, 9 
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Pleistocene record of Pseudotsuga 
macrocarpa, 233 

Pleuricospora, 114 
Pleuropogon refractum, 236 
Poa stenantha, 236 
Poecilopteris repanda, 171 
Poliomintha incana, 5 
Polypodium oaxacanum, 171 
Populus tremuloides, 11 
Porlieria angustifolia, 6 
Potentilla emarginata, 237; Mexiae, 9 
Proceedings of the California Botani- 

cal Society, 47, 175, 204, 273 
Prosopis glandulosa, 5; glutinosa, 7 
Pseudobahia, 251; bahiaefolia, 270; 

Heermannii, 270 
Pseudotsuga macrocarpa, 233; fossil 

cone of, fig. 234; mucronata, 11; 
Pleistocene record of, 233 

Protocoronospora nigricans, 241, 246; 
Phoradendri, 242, fig. 242; 246 

Pteridium caudatum, 171 
Pteris aquilina, 171; laciniata, 171 
Pyrola, 116 

Quercus, 178; agrifolia, 178, 180, fig. 
181, pl. 183; arizonica, 10; chihua- 
huensis, 7, 9, 10; chuichupensis, 
10; dumosa, 157, var. Kinselae, 
157; diversicolor, 11; durangensis, 
10; durifolia, 11; Emoryi, 7, 8, 9, 
10; epileuca, 9, 11; hypoleuca, 9, 
10; incarnata, 11; pennivenia, 9, 
11; santaclarensis, 8, 10; Sipuraca, 
9 

Quick, C. R., Ribes tularense in 
Sequoia National Park, 103 

Ratibida columnaris, 9 
Reed, Fred M., 163, fig. 163 
Reed, H. S., Fred M. Reed, 163 
Reseda luteola, 79 
Reviews: Ammons, Manual of the 

liverworts of West Virginia, 238; 
Applegate, Plants of Crater Lake 
National Park, 171; Barkley, Keys 
to the phyla of Organisms, includ- 
ing keys to the orders of the plant 
kingdom, 172; Conzatti, Flora 
Taxonomica Mexicana, 170; Cooke, 
Flora of Mt. Shasta, 270; Fas- 
sett, Leguminous plants of Wis- 
consin, 101; Fassett, Manual of 
aquatic plants, 237; Fawcett, Flora 
of Riverside and vicinity, 102; 
Jaeger, Desert wild flowers, 239; 
Jones, Flowering plants and ferns 
of Mt. Rainier, 134; Marie-Vic- 
torin, Phytogeographical problems 
of eastern Canada, 78; McMinn, 
Illustrated manual of California 
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shrubs, 183; Steere, Liverworts of 
southern Michigan, 202 

Rhamnus pinetorum, 10 
Rhus choriophylla, 6; microphylla, 7; 

trilobata, 10 
Ribes, binominatum, 103; tularense in 

Sequoia National Park, 103 
Riddelia Cooperi, 5 
Robison, W., and C. Epling, Pinus 

muricata and Cupressus Forbesii 
in Baja California, 248 

Rollins, R. C., Notes on certain Cruci- 
ferae of Mexico and southwestern 
United States, 129 

Rossbach, G. B., and R. P., Southern 
occurrences of Allium crenulatum 
and Meconella oregana, 240 

Rosularia, 188, 190 

Salix, 231; laevigata, 242; melanopsis, 
237 

Salvia apiana, 272; carduacea, 273; 
charts showing distribution of 
subgenus Calospace, 35, 36, 37; 
eremostachya, 272, 273; Occur- 
rence in New World, 34; Vaseyi, 
272, 273 

San Diego County, California, New 
records of alien plants in, 79 

Sarcodes, 116 
Saurauia, 116 
Saxifraga caespitosa, 237; 

tana, 237 
Schkuhria Pringlei, 11 
Schmoll, H. M., Realignment of Pani- 

cum thermale group, 90 
Schoenolirion album, 137; bracteosum, 

137 
Schreiber, B. O., Genus Helianthemum 

in California, 81; and A. E. Wies- 
lander, Notes on genus Arctosta- 
phylos, 38 

Schweinitzia caroliniana, 105; odorata, 
105; Reynoldsiae, 106 

Scilla pomeridiana, 141 
Scirpus caespitosus, 236 
Sclerocarpus exiguus, 

169, 170 | 
Scutellaria angustifolia, 51, 63, 70, var. 

canescens, 66; antirrhinoides, 50, 
pl. 53, 61, 68, 70, var. californica, 
58; Austinae, 51, pl. 53, 68, 70; 
Bolanderi, 50, pl. 53, 57, 68, subsp. 
austromontana, 58, 70, var. cali- 
fornica, 58, subsp. typica, 58; 
Brittonii, 51, 64, 68, 70, var. vir- 
gulata, 65; californica, 50, pl. 53, 
58, 68, 70; corollas, size variation, 
fig. 71; distribution maps of, 59, 
65, 70; epilobiifolia, 57; Footeana, 

saximon- 

170; gracilis, 
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55; galericulata, 50, 57; lateri- 
flora, 50, 51; leaf variation, fig. 
69; linearifolia, 68; nana, 50, 
55, 70; nevadensis, 61; pilosius- 
cula, 54; sanhedrensis, 61; sipho- 
campyloides, 51, 66, 68, 70; tub- 
erosa, 50, 52, subsp. australis, 52, 
54, 70, subsp. similis, 52, 54, 70, 
var. similis, 54; veronicaefolia, 63; 
viarum, 61; virgulata, 65 

Scutellariae, of Western North Amer- 
ica, 49 

Sedella, 187; Congdoni, 187, pl. 189, 
190, 194; Further notes on the 
genus, 192; leiocarpa, 192, 194, fig. 
195; pentandra, 187, pl. 189, 190, 
194, fig. 195; pumila, 187, pl. 189, 
190, 194, var. Congdoni, 187 

Sedum annuum, 185, 186, pl. 189, 190; 
Congdoni, 187; cymosum, 190, var. 
Smallii, 186; hispanicum, 190; 
Nevii, 184; Nuttallianum, 185, pl. 
189, 190; pumilum, 187, var. Cong- 
doni, 187, 194; pusillum, 184, pl. 
189; stellatum, 185, pl. 189 

Setchell, W. A., and Alaska Willows; 
231, pl. facing 232 

Sequoia National Park, Ribes tula- 
rense in, 103 

Sharsmith, C. W., Notes on Draba in 
the Sierra Nevada, 147 

Sharsmith, H. K., New species of Cir- 
sium from California, 85; Further 
notes on the genus Sedella, 192 

Shreve, F., Observations on vegeta- 
tion of Chihuahua, 1 

Sierra Nevada, Draba in, 147 
Silybum marianum, 201 
Sisymbrium texanum, 134; orientale, 

79 
Sisyrinchium tenuifolium, 9 
Smith, C. O., Observations on the elon- 

gation of the stipe of Montagnites, 
119 

Sonchus pulchellus, 123 
Southwest, New plants of, 152 
Sphaeralcea incana, 5 
Sporobolus flexuosus, 5 
Spotts, A. M., Violets of Colorado, 16 
Stanleyella texana, 134 
Stebbins, G. L., Jr., Notes on Lactuca 

in Western North America, 123; 
Review; Phytogeographical prob- 
lems of Eastern Canada, 78 

Stipa Pringlei, 11 
Stockwell, W. P., Cone variation in 

Digger pine, 72 
Synthlipsis, 130; Berlandieri, 134, var. 

hispida, 134; Greggii var. hispi- 
dula, 133, var. typica, 133; hetero- 
chroma, 134; lepidota, 133 
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Tagetes lucida, 9 
Taraxacum ceratophorum, 237; ovi- 

num, 248; paucisquamosum, 247 
Tecoma Stans, 7 
Tetrorum, 184 
Teucrium glandulosum in California 

and Arizona, 135 
Tephrosia leucantha, 11 
Texas, Six thistles recently introduced 

into, 200 
Thalictrum pinnatum, 10 
Thelosperma gracile, 9 
Thelocactus bicolor, 6 
Thistles, Six recently introduced into 

Texas, 200 
Thompson, J. W., Ira C. Otis, 98, pl. 

99 
Tillaea, 190; cymosa, 184 
Tonestus eximius, 168 
Tradescantia crassifolia, 11; 

torum, 10 

Tragia nepetifolia, 9 

pine- 

Umbilicus, 188 
United States, southwestern, Notes on 

certain Cruciferae of, 129 

Verbena canescens, 9 
Vicia sativa, 245 
Vincetoxicum nummularium, 9 

Viola adunca, 19, 26, subsp. Ashtonae, 
26, subsp. radicosa, 26; atriplici- 
folia, 24; bellidifolia, 19, 25, subsp. 
typica, 223, subsp. valida, 223, pl. 
225; bicolor, 23; biflora, 19, 23; 
biternata, 23; Brainerdii, 20; 
canadensis, 19, 27, var. scopu- 
lorum, 27; cognata, 22; delphini- 
folia, 19; demissa, 25; erectifolia, 
24; flavovirens, 24; gomphopetala, 
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24; inamoena, 26; lanceolata, 219; 
linguaefolia, 19, 24; McCabeiana, 
226, pl. 229; montanensis, 26; neo- 
mexicana, 27; nephrophylla, 19, 
22; Nuttallii, 19, 25, var. venosa, 
24; ocellata, 218; odontophora, 26; 
palustris, 19, 21, subsp. brevipes, 
18, 21; pedatifida, 18, 19; pratin- 
cola, 19, 21; pistils of, pl. 227; 
physalodes, 25; Rafinesquii, 19, 
23; renifolia, 18, 20; retroscabra, 
26; retusa, 19, 22; rugulosa, 19, 
26; Rydbergii, 26; Sandbergii, 21; 
scopulorum, 27; Selkirkii, 19, 20; 
sempervirens, 224, subsp. orbicu- 
loides, 224, subsp. typica, 224; 
Sheltonii, 19, 23; subvestita, 26; 
superba, 220, pl. 221; tenella, 23; 
Thorii, 24; uncinulata, 224; valli- 
cola, 19, 25; venosa, 19, 24 

Violets, of Colorado, 16; Western, 
studies in, 218 

Viscainoa geniculata, 162; New spe- 
cies from Baja California, 161; 
pinnata, 161, 162 

Viticella, 28 

Wallowa Mountains, Oregon, Two new 
Compositae from, 247 

Washington, Mt. Baker, Additions to 
flora of, 236 

Wieslander, A. E., and B. O. Schrieber, 
Notes on genus Arctostaphylos, 38 

Wiggins, I. L., New species of Eriogo- 
num from Baja California, 158 

Wilson, A., Pinus Torreyana in culti- 
vation, 198 

Wirtgenia, 116 
Wislizenia refracta, 5 

Yucca elata, 5; macrocarpa, 6 

ERRATA 

Page 
Page 

7, line 34: for Wislizenit read Wislizenii. 
88, line 25: for obispoensis read obispoense. 

Page 166, line 43: for plerusque read plerisque. 
Page 167, line 14: for typica read typicus. 
Page 200, line 35: for picris read Picris. 
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